-1 


> 


TC 

425 

G8.R46 

1968 

c.1 

LIBRARY 






REPORT OF SURVEY ON 

GUADALUPE RIVER AND ADJACENT STREAMS FOR 
FLOOD CONTROL AND ALLIED PURPOSES 
ISANTA CLARA AND ALAMEDA COUNTIES, CALIFORNIA 


AND APPENDICES 


JANUARY 1068 


U.S. ARMY ENGINEER DISTRICT, SAN FRANCISCO 
CORPS OF ENGINEERS 
SAN FRANCISCO, CALIFORNIA 


"*• 

A * 






L -• _k. 











































REPOST OF SURVEY 
ON 

.GUADALUPE RIVER AND ADJACENT STREAMS 
. FOR 

.FLOOD CONTROL AND ALLIED PURPOSES 
.• IN 

.SANTA CLARA AND ALAMEDA COUNTIES, CALIFORNIA 

' l .■■■’ ' ‘ V. ' \. '* 

. is : ■ , • 

4 ' ' '' ! : ■ • • ' V ' 


* . TABUS OF CONTENTS 



INTRODUCTION ' ' '■ / ) : 1 


1 'AUTHORITY . V v 1 

2 PURPOSE AND EXTENT OF INVESTIGATION 2 

3 SCOPE OF PRESENTATION 3 

PRIOR REPORTS ’ '.■ V ■• • • 3 

I . I. V . . 

k REPORTS BY THE CORPS OF ENGINEERS 3 

7 REPORTS BY OTHER FEDERAL AGENCIES f 4 

8 REPORTS BY STATE AND LOCAL AGENCIES 5 

DESCRIPTION OF STUDY AREA 7 


ECONOMIC DEVELOPMENT 

CLIMATOLOGY 

19 CLIMATE AND PRECIPITATION 

' 20 RUNOFF AND STREAM-FLOW DATA 








TABLE OF CONTENTS 
(Continued) 



Paragraph 

. Title ' 




•, FLOODS , v . 


: 14 

21 

GENERAL ... 


!4 

23 

STANDARD PROJECT STORM AND FLOOD 


16 


EXTENT OF CHARACTER OF FLOOD PLAIN 


• ” f •_ • ( 

24 

% • 

GUADALUPE RIVER FLOOD PLAIN ' . 


17 

25' 

COYOTE CREEK FLOOD PLAIN 


'• 18 

26 

ADJACENT STREAMS FLOOD PLAINS 


19 


FLOOD DAMAGES . : 

» 

• 19 

27 

i HISTORICAL DAMAGES 


3.9 

28 

AVERAGE ANNUAL DAMAGES 

■ ,. 

20 


EXISTING IMPROVEMENTS 


. 21 


31 

32 
' 33 

3 ^ 

35 


36 

37 


PROBLEMS UNDER INVESTIGATION 22 

IMPROVEMENTS DESIRED . • ‘ 22 

PHYSICAL PROBLEMS ' . 23 

ECONOMIC PROBIEMS /M r V 23 

flood probiems V 1 '-', V £ 4 

WATER SUPPLY AND RECREATION 24 

SOLUTIONS CONSIDERED 24 

GENERAL 24 

GUADALUPE RIVER RESERVOIRS 25 

COYOTE CREEK mOSVOJj B S . : 27 


ii 



39 





n TABLE OF CONTENTS 

(Continued) ' 

Title ■ - Page 

INVESTIGATED PLAN OF IMPROVEMENT FOR GUADALUPE RIVER .27 

INVESTIGATED PLAN OF IMPROVEMENT FOR COYOTE CREEK 28 

INVESTIGATED PUN OF IMPROVEMENT FOR ADJACENT STREAMS 29 

LOCAL COOPERATION 29 

LAND ENHANCEMENT . '’ ' ’ ' • ; ‘ 29 

FLOOD PLAIN MANAGEMENT' . 30 

discussion . 30 


Number 

1 

2 

3 

4 

1 


/ 

ill 



TABLES 

Subject . 

DRAINAGE ARMS AND HYDROLOGICAL DATA 
HYDROLOGIC DATA 

RESERVOIRS IN GUADALUPE RIVER AND ADJACENT STREAMS STUDY AREA 
COST AND BENEFITS OF CHANNEL WORKS & RESERVOIRS 

PUTES . / 

« •. *. ; ‘ . . • 

GENERAL PUN OF BASIN " , 

• . 


Paragraph 

40 

41 

42 



TABLE OF CONTENTS 
(Continued) 

APPENDICES 

Number ' 

A HYDROLOGY AND HYDRAULIC ANALYSIS 

B FLOOD DAMAGES AND FLOOD CONTROL BENEFITS 

C ESTIMATES OF COST AND ANNUAL CHARGES 




: REPORT OF- SURVEY 
■ ON - 

. GUADALUPE RIVER AND ADJACENT STREAMS 
' FOR . 

FLOOD CONTROL AND ALLIED PURPOSES 

: IN • • '• ' ' 

SANTA CLARA AND ALAMEDA COUNTIES, CALIFORNIA 

; y V- V ' 1967 ' ^v-'. 


V SYLLABUS 


Guadalupe River and Adjacent Streams are located in the northern ■ 

■ •• : 

portion of Santa Clara County and a small part of southern Alameda 

...... -m»- . ? • . * 

County. The Guadalupe River flows through the city of Swa Jooo. ’ The 
adjacent stream flow through the cities of Santa Clara, Son Jose, 
Sunnyvale, Mountain View and Milpitas. The entire area studied con¬ 
tains about 800 square miles. 

The District Engineer finds that serious flood problems exist 
in the area qnd that future inundation damages are expected to average 
approximately $938; OCX) annually for. the entire study area. He finds 

that flood protection by channel improvement and/or by reservoirs is 

• ■ . ' ' - ■> -f 

not economically feasible^ The total estimated average annual charges 

for the most likely plan of improvement, channel works on the Guadalupe 

• • ’ *' j ' ‘ . 

River to give protection from the standard project flood would be 
$1,700,000. The expected benefits from this improvement would be 
$ 398,000 annually from reduction in flood damages and[reduction in 
local bank protection expense. The ratio of expected[average annual 
benefits to estimated average annual, charges is 0.2Estimated 
average annual charges for one percent chance flood protection would 






be $ 1 , 050 , 000 , and corresponding annual benefits would be $ 193 / 000 . 

>.2to^f. 




The ratio of benefits to cost would therefore be 0. 

The District Engineer finds that.the annual cost for standard 
project flood protection by channel works on Coy o t e Cre ek would be 
$1,400,000 and that total annual benefits would be $387,000. The 
ratio of benefits-to cost would be 0.3^ tc^^0 ^) He finds that for 
the other adjacent streams, which have been considerably improved 
by Santa Clara County, the ratio of expected benefits to estimated 
cost of additional improvements in no case exceeds Q.‘2^ tcTT]cK 

The District Engineer recommends that the United States not . 

adopt a project for flood control and other allied purposes for 

. ’ 

the Guadalupe River and Adjacent Streams. 53lo District Es 3 iroer 

| ■' " ' - t 

concludes that local interests should bo encouraged to institute 
flood plain m an a g ement procedures to alalaIsa flood looses. The 

* ■ ’ ’ • . I 

■ ! 

District Engineer further roeossasads that responsible local interests 
bo infocmed that, upon request, the Corps of Engineers eoa furbish 
substantial technical infonaation, odriee asd asslstaseo for estab¬ 
lishing such flood plain aanageaeat. 
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SUBJECT* Report of Survey on Guadalupe River and Adjacent Streams 
. for Flood Control and Allied Purposes in Santa Clara 
and Alameda Counties, California 


THRU* Division Engineer- 

' U.S. Arny Engineer Division, South Pacific 

San Francisco, California 

l. 


TO* Chief of Engineers 

Department of the Amy 
. Washington, D.C. 


V • ' ' * . • \ .... 5 # 

INTRODUCTION 

.. 1. AUTHORITY 

A preliininary examination and survey of the Guadalupe River and 
tributaries, including adjacent streams, was authorized in the Flood 
Control Act of 18 August 1941 which reads, in part, as follows* 

'"Section 4. The Secretary of War is hereby authorized 
and directed to cause preliminary examinations and sur¬ 
veys for flood control, to be made under the direction 
of the Chief of Engineers, in drainage areas, the United 
States and its territorial possessions, which include 
the following-named localities* 

"Coyote River and tributaries, California; San 
Francisquito Creek, San Mateo and Santa Clara Counties, 
California; Matadero Creek, Santa Clara County, California; 
and, Guadalupe River end tributaries, California." 

* • • . i ■ 

The Chief of Engineers on 6 June 1945 authorized investigation of 
survey scope and combined all the streams draining into San Frsnciso 
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Bay south of the Dunbarton Narrows. This Included the Guadalupe 
River, Coyote Creek, San Francisquito Creek, and numerous other creeks 
mentioned subsequently in this survey report to be reported on under 
the title of Guadalupe River and .Adjacent Streams. The authoriza¬ 
tion for Coyote River was actually for Coyote Creek and is referred 

to hereinafter by its corrected designation. The survey was ini- 

* , 
e 

tiated in 1948 and suspended in 1950 due to drastic curtailment in " 
funds. It was resumed in 1955, Following the severe sto rms of 
1955-56, local interests at a public hearing on 7 February 1956 re¬ 
quested that first priority be given to completion of studies for 

flood control and allied purposes for the San Francisquito Creek, 

is being 

and this study was withdrawn and/reported upon under its own autho¬ 
rization. Funds were allotted in fiscal year 1963 which permitted 

• . ' ■ . _• ■ • 

resumption of studies for Guadalupe River and Adjacent Streams. 

2. PURPOSE AND EXTENT OF INVESTIGATION ' 


The purpose of the investigation is to evaluate the water re¬ 
sources problems of the area with particular respect to determining 

The studies also included 

the severity of flood problems./estimate of damages, alternative 
solutions, including allied purposes such as water supply and recre¬ 
ation, benefits, costs and economic Justification. In pursuing this 
objective, field investigations and office studies were made in suf¬ 
ficient detail to determine the hydrological, hydraulic and economic 
aspects of the study area. Designs and costs of flood-control im¬ 
provements were accomplished in sufficient detail and accuracy to 
permit determination of economic analyses and Justification of the 



2 






various plans under consideration. During the investigation close 
coordination was maintained with the Santa Clara County Flood Con¬ 
trol and Water District. Local agencies furnished information on 
topography, geology, sub-surface exploration, cross-sections of 
some streams, plans for future improvements, and other available 
technical data. The District Engineer made a personal reconnaissance 
of the areas involved. , . 
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.** H 
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3. SCOPE OF PRESENTATION 

The scope of studies and the extent of information presented in 
this report and appendices are sufficient to support the conclusions 
and recommendations. Sopographic.surveys, site explorations and 
hydraulic studies were conducted for. the major streams, namely 
Guadalupe River and Coyote Creek. Oh site field investigations were 
made to determine channel capacities on some of the smaller streams. 
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PRIOR REPORTS. . . . 

4. REPORTS BY THE CORPS OF ENGINEERS 

With the exception of the preliminary examination prepared for 
M&tadero Creek in April 19^2 and in connection with the subject 
authorization, there have been no previous 




reports relating to' flood control on Guadalupe River and Adjacent 

. . • . • i 

Streams "by the Corps of Engineers. The preliminary examination indi¬ 
cated that a plan of improvement involving multiple-purpose storage 
reservoirs, channel improvements and hank-protection vork3 would 
probably he economically Justified. . 


5. Several navigation reports on Alviso Slough and——the southern 


part of San Francisco Bay including the mouth of Guadalupe River have 
been submitted. Hone of these are of interest from-the point of view 
of flood control. The two most recent, which are printed as House I . 
Document No. 279, 72d Congress, 1st Session, and Committee on River s[ I s * 
and Harbors Document No. 8, 73d Congress, 1st Session, recommended % 
deep-water port in the southern end of the Bay under certain require¬ 
ments of local cooperation. The project was authorized by the River - 
and Hafbor Act approved 30 August 1935 but the requirements of local 
cooperation were not met and no construction was done thereon. ; . 

6. A Report of Survey for Flood Control and Allied Purposes, San ■ 
Francisquito Creek, Santa Clara and San Mateo Counties, California, 
was prepared in January 1961. It was returned for updating and fur¬ 
ther analysis in view of local desires to develop a mere acceptable 
alternative plan than the proposed multiple-purpose reservoir pre¬ 


sented in the report. The reanalysis is currently in progress. 

* . * * ... 

7. REPORTS BY OTHER FEDERAL AGENCIES 

The Bureau of Reclamation prepared a report on the feasibility 
of water-supply development for the San Felipe Division of the Central 




I 



Valley Project, California, dated May 1963 . The report on the San 
Felipe Division deals with the importation of water from Central 
Valley Project facilities to the Santa Clara Valley in Santa Clara 
and San Benito Counties, and the lower Pajaro River Basin in Santa . 
Cruz and Monterey Counties. The Santa Clara Valley Flood Control and 
Water District has already contracted with the State of California to 

/*> Cj & . . ■ . ■■■ 

obtain up to 88,000 acre-feet annually from the South Bay Aqueduct of 


the State of California's Water Project. 


San Felipe diversion plan 


would allow for additional water to be imported into'Santa Clara County 
by making use of the proposed north portion of the California Aqueduct 
to convey water from the Delta to the San Luis reservoir and through 
other features of the joint Federal-State San Luis.unit to the Pacheco 


Tunnel out of the San Luis reservoir, 

8. REPORTS BY STATE AND LOCAL AGENCIES 


V 

\ 


A report by the State of California, Department- of Water Resources, 

• •; •* • .. . ,• ■ • ' , ' . . ■ . . . 

Division of Resources Planning, Bulletin No! 3> The California Water, j 


Plan dated May 1957 discusses the possibilities of prospective local 
water resource developments in the Santa Clara Valley which would con- 
sist of a dam and reservoir on San Francisquito Creek, a well-field 
for the salvage of groundwater adjacent to Coyote Creek and a diversion 
canal from Calero reservoir to Los Gatos Creek to augment groundwater 
replenishment. pp " p-p 

9 . The State of California, State Water Resources Board, published 
a report entitled Bulletin No. 7< Santa Clara Valley Investigation, 
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dated June 1955. The report covered the water supply available in 
Santa Clara County and discussed plans for water resources develop¬ 
ment. Briefly, the report recommended that studies be initiated 

v • V • •• 

to determine the effects of recently completed water-development 
projects on the safe yield of groundwater basins in Santa Clara 
Valley , proceed with planned local projects for water-resource 
development as far as is practicable, end give early consideration/ 
to the implementation of plans for securing water supply from Feather 
River Project to supplement local supplies. The plans have since 
become a reality when in 1965 Santa Clara County contracted for water 
from the South Bay Aqueduct. 

10. Engineer's report for Zone W-l, published by Santa Clara County 
Flood Control and Water District^/dated 18 July 1962, is titled \ 


Proposed Water Treatment and Distribution System. The report contains 
a study of a basic primary water-distribution system consisting of 

. ... ' t * i 

63 miles of pipeline and rapid, sand-filtration, water-treatment 
plants for the east and west sides of north Santa Clara Valley. The 
report suggests that portions of this system be coordinated with Stajj 
construction to accept South Bay Aqueduct water at "Airpoint" in 196^ 
The reservoir was not constructed and water is taken directly from tfr 
aqueduct into the distribution system. 

11. There were numerous reports published by local agencies includihg 
the Santa Clara County Flood Control and Water District and. the. Sants. 


\ 


ij Formerly the Santa Clara. Flood Control and Water Conservation District 




-Glara-Valley^ater—^nservation-DIi^ric-b-.—Th-eea-reports—eo neer n-th-em—' 
selves with flood control and water supply for the nepds"6'f local areas 
within Santa Clara County. They^havejio^--—bearing on the con¬ 
clusions and recommendatiops^r'eached in this report, and only serve to 
indicate the JLenjfthto which local interests have gone to provide wpter 


-t&UT 


'DESCRIPTION OP STUDY AREA 


•=&£. The area under consideration contains about 800 square miles, 
and includes two major watersheds; namely, the Guadalupe River and 
Coyote Creek and numerous smaller watersheds that drain into San 
Francisco Bay -fseFFT The area is highly urbanized and devel¬ 
oped into residential, commercial and industrial uses. The principal 
communities are San Jose, Santa Clara, Sunnyvale, Mountain View, Palo 
Alto and Milpitas. The 1967 estimated population of the study area 
is about 960,000. Major highways traversing the area are the Bayshore 
Freeway (U.S. 101), El Camino Real, Nimitz Freeway (California State 
Highway 17), Interstate 280, and the San Jose-Santa Cruz Highway 
(California State Highway 17). The Southern Pacific Company railroad 
and Western Pacific Railroad traverse the study area and pass through 
the historic flood plains. The Guadalupe River drains an area of about 
160 square miles at its mouth. The Coyote Creek basin drains about 
420 square miles at its mouth. Streams in the western portion of the 
study area are: Matadero/*Adobe, Barron, Permanente, Stevens, Calabazas 
Saratoga and San Tomas Aquinas Creeks, all of which originate on the ■ 
northeastern slope of the Santa Cruz Mountains. Streams in southern 




Alameda County that flow into San Francisco Bay are: Mission Creek, 

i 

Canada del Aliso, Newark Slough, Plummer Creek and Mowry Slough. Tri- 
butaries to Coyote Creek originating in Alameda County are: Agua 
Caliente, Agua Fria, Torges and Scott Creeks. Tributaries to Coyote 
Creek draining the eastern slopes of the basin and originating in 
Santa Clara County are: Calera, Arroyo de los Coches, Lower Penitencia, 
Miguelita, Silver, Babb, South Babb, Thompson, Yerba Buena, Arroyo ^- 

Aguague, Dry, San Felipe, Las Animas,. Kelly Cabin, Grizzly, Canada \ 

'de los Osos, Packwood and Middle, East and South Forks of Coyote 
Creek. Fisher Creek enters Coyote Creek from the western slope of 
the basin. The largest tributary to Guadalupe River is Los Gatos 
Creek which originates on the eastern slope of the Santa Cruz Mountain^ 
and makes its confluence with the Guadalupe River in San Jose. . Other 


tributaries of the Guadalupe River are Dry, Canoas, Guadalupe, Alamitosj, 
Rincon, Los Capitancillos and Arroyo Calero Creeks, all of which have j 
their origins on the northern slopes of the Santa Cruz Mountains. In 
general, all streams have steep gradients: (two percent) in the upper 
reaches, relatively flat ones in the intermediate and lower reaches 
(0.5 percent) and tidal sloughs at the outlets (0.05 percent). Drainage 


areas of streams ere in Table I. 


I 
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'. ; • TAB pi 1 

DRAINAGE AREAS AND HYDROLOGICAL DATA 


Normal 


■Standard Project Floo d 


D 


O' 


Drain- 

Annual 


Stream 

age 

Precipi- 

• ■ ' Peak ' 

and 

Area 

tation 

, Discharge 

Index Point (sq.ini.) 

(inches) 

(c.f .s. ) 

1 Matadero Cr. at Palo Alto 

7.2 

. * • I ' • a 

18 

1 / 

V - 2,200 -X/ 

• 1,600 y. 

• . 3,200 ±J 

\/ Baron Cr. at Bay shore Highway 3.5 

19 

v. Adobe Cr. at Bay shore Highway 9.9 

20 

v Permanente Cr. at Bay shore 

/ 


4,500 

Highway 

17 * 

22 

v Stevens Cr s at Bay shore 
Highway 

v- Calabazas Cr. at Saratoga Cr 

25 
. 13 

22 

20 ' . " 

• ••; ”• 5,000 f, _ 

- * • ... . 3,500 ~t { , 

6,000 =* 

v Saratoga Cr. at Saratoga 

9.2 

: . 44 

✓ San Tomas Aquinas Cr. at 


a . 

4,600 ^ 

Stevens Creek Blvd. 

Los Gatos Cr. at Lexington 

19 

19 


Dam 

37 

40 

13,000 

Los Gatos Cr. at mouth 

50 

36 ; 

15,000 

Guadalupe Cr. at New Guada- 



>*v ■ 

\ lupe Damsite 

13 

27 

• ■ 4,000 

Aland.tos Cr. at mouth 

35 

26 

9,400. 

Canoas Cr. at mouth 

Guadalupe R. after Junction 

23 

15 

. 2,100 

Aland.tos Cr. 

53 

26 

i4,ooo 

Guadalupe R. before Junction 



Los Gatos Cr. 

96 

21 

19,000 

v . Guadalupe R. at San Jose 

146 

26 

• 30,000 

Coyote Cr. at Coyote Dam 

120 

, 22 - 

16,500 

Coyote Cr. at Anderson Dam 

193 

22 

23,000 

Coyote Cr. at Edenvale 

229 

21 ' 

■ " ’ • 26,000 

Coyote Cr. at E. Julian St. 
Silver Cr. before Junction 

238 

21 

• . . 26,000 • 

Dry Cr. 

7.3 

14 

1,000 

Dry Cr. at mouth 

Silver Cr. after Junction 

18 

.16 . 

3,100 

Dry Cr. 

25 i- 

16 

4,100 

Silver Cr. at mouth 

Coyote Cr. after junction 

50 1 • 

i 

16 

6,500 

Silver Cr. 

292 * 

20 

30,500 

Penltencia Cr. at King Rd. 
^/Coyote Cr. after junction 

23 

21 

4,300 

Penitencia Cr. ' 

315 

20 

33,200 

\/Berryessa Cr. at W.P.R.R. 

8.6 

17 

1,700 

'Si 

573-4 

<•'» fvJ • • • ‘ ' • 



Francisco Bay and tributaries studies, 
computed. 


No detailed hydrography were 


X 
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■ TABLE 1 

(continued) 

DRAINAGE AREAS AND HYDROLOGICAL DATA 


Stream 

and 

Index Point 

Drain¬ 

age. 

Area 

(sq.mi.) 

Normal 

Annual 

Precipi¬ 

tation. 

(inches) 

Standard Proje'ct FI 00 & 

Peak 

Discharge 

(c.f.s.) 

Arroyo de los Coches at 

./ 


/ . ' V • . 

W.P.R.R. 

7.6 

17 

• • • 1,700 

Calera Cr. at Abel Rd. 

2.3 

19 

700 

Scott Cr. at Highway 17 

1.1 

17 

■; • ‘ ' 300 •. 

Coyote Cr. at Dixon Rd. 

366 

feo. 

- 40,000 

Coyote Cr. and Guadalupe R. 

iu» t 

580 

21 

56,000 
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ECONOMIC DEVELOPMENT 

' .v •»v , ■’ "■ •' . 

^ The study area comprises the greater part of Santa Clara County 
and part of Alameda County. It embraces the drainage basins of the 
Guadalupe Elver, Coyote Creek, the common watershed of several streams 
in the hilly western part of Santa Clara County, identified as the 
$&untain View Area, and-the southernmost part of Alameda, County, 
Identified as the Newark Area. . ■ ” 

^ Population growth and economic development in the study area 
during the last 15 years have been extraordinary - even for the 
rapidly growing Bay Area. Hi that short time, a major portion of 
the drainage area has changed from a highly productive agrarian area 
to a specialized manufacturing center of national importance. The 
effect of this development is evidenced by the fact that total 







personal income for Santa Clara County in 1947 was only six, tines 
greater than the market value of cash fora income, .hut hy i960, total 
personal income vas 24 times greater. Low density suburban communi¬ 
ties have become crowded towns with their own satellite communities 
stretching into the hills. " 

The most intensive economic activity is in the west central por¬ 
tion of the drainage area, in that part extending from the Bay southward 
past San Jose. During the 1950 decade, the population in Santa Clara 
County more than doubled, increasing from 292,000 in 1950 to 642,000 
in i 960 . About one-third of the total county population increase 1 
occurred in San Jose proper and another third occurred in three other I 
established communities, namely, the city of Santa Clara (adjacent to 1 

1 • • ■ r 

San Jose), Sunnyvale and Mountain Viwr (both northwest of San Jose). 

This growth has been fostered by two circumstances; first, by the 
emergence of the area as a major research and manufacturing center for 
"space-age hardware" and as a center of applied scientific research; 
and second, to a lesser degree, by the necessary extension of the San 
Francisco commutation pattern to the south. 

Notwithstanding the veritable onslaught of urbanism on the study 
area's land mass, agriculture is still an important segment of the 
local economy. During the last five years, the annual market value 
of Santa Clara County's agricultural products averaged about 64 million 
dollars and presently more acreage is devoted to agriculture than 
any other use. The prime loy-lying agricultural lands, mainly or¬ 
chards, are located in the northern part of the Guadalupe Basin and 







in the adjacent part of the western drainage areas. ;It is precisely 
these highly productive agricultural lands that are most rapidly being 
converted to urban use. In consequence, during each of the last four 
years, the value of cash farm income for Santa Clara County has' de¬ 
clined at an annual average rate of 6 percent while that of California 
and the United States rose at annual average rates of 2.0 percent and 
2.4 percent, respectively, "strong efforts are being made by local 
planners to retain the remaining agricultural lands intact to serve 
as greenbelts. However, notwithstanding these efforts, it is almost 


a foregone conclusion that agriculture vill'be almost completely dis¬ 
placed in the western drainage area and in most of the study area within 
50 years. The only agriculture expected to survive will be some orchards 
and grazing in the low rolling portions of the Coyote Basin and vine¬ 
yards southeast of Los Gatos in the Guadalupe Basin. I 

Most of the presently remaining' agricultural acreage on the valley I 
floor will be converted into residential tracts to accommodate the 1.9 
million additional people who are expected to.reside in the study area 
during the next 50 years. 

It is believed that within 50 years, ultimate development will 
have occurred in the lands which border the southern extremity of San 
Francisco Bay and in a wide strip following Highway U.S. 101 and ex¬ 
tending the length of the study area. The carrying capacity of the land 

9 . 

may exceed the degree of development projected, -but-rising -land-values 
<ync/ • " ■ 

••WfcKfc'force extensive residential development into the hilly land’s in the 







V 
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Coyote Basin and particularly into the Mountain View area. Moreover, 
new heavy commercial and’industrial development will push southward 
along U.S. 101 toward Morgan Hill. It is concluded that with or . , 

without improvements, approximately the same level of development 

^d«velopment^^l:l^Q^omewhat=^tower^nd=^iid'=varlttes=wi±i==he---«omewhat- 
•less-. ■ ’■ •• 

CLIMATOLOGY '. 

>§\ CLIMATE AND PRECIPITATION 

-ffiie-ciimatology—i-s-dd-sou&sed—£h-detai-L-in- Appendix—A—af-thl-s- 
-reportr The study area is hounded on the west hy the Santa Cruz 
Mountains and on the east hy the Mt. Hamilton Range. The lengths 
of streams range from a few miles for the smaller streams to a maxi¬ 
mum of 75 miles for Coyote Creek. The ciimate of the area is typical^ 
of the entire San Francisco 3ay Area with mild winters and pleasantly 
warm summers. Ninety percent of the rainfall occurs in the winter 
months, with about 20 percent normally occurring in January. The ; 
rainfall averages from lL inches adjacent to San Francisco Bay to 50 inches 
in the mountainous area along the westerly hasin boundary. Temperatures 
at San Jose range from an average high of 81 degrees Fahrenheit during 
the month of July to an average low of kp degrees during the month of 
January. 

J2Q> RUNOFF AND’STREAM-FLOW DATA . ' i 

» * ' • • • • 
talla-ra n d - a n a. ] y s 1 s^feo ignifican.trr'unof^-axid-s tream- ^f l ov - -^ datcu 

i . 

is ed ~ d n = Appe n di«^ : Ai Precipitation and stream-flow records 


>£ 





have been maintained from a very early date in the Santa Clara Valley. 
The earliest rainfall gage is located at San Jose with a continuous 
record extending back to 1874. Records of stream flow date back to 1902 
when the gage on Coyote Creek near Madrono was installed. The gage has 
been maintained continuously except from 1913 through 1915. Records 
indicate that since 1940, the greatest runoff was 9,150 cubic feet per 
second for Guadalupe River and 5,750 cubic feet per second for Coyote 
Creek. This occurred during the flood of 1-4 April 1958. A list of 

■ t . • • ’ 

hydrological data at gaging stations, showing drainage areas, rainfall, 
runoff and peak discharges is contained in Table 2. 

■ FLOODS • 

X* GENERAL . 

Flood-producing storms have occurred within the study area every 
few years, and damage from flooding lias become increasingly serious 
in recent years as a result of rapid urban development. Newspaper 
accounts mention notable flood damage during 1862, 1893 , 19 H and 
1919 for the study area, but very little statistical data are available. 
The March 1911 flood peak of : 25,OO0cubic feet per' second is the 
maximum of record on Coyote Creek during the period of gage records 
near Madrone. There has been significant regulation in runoff due 
to the construction of Coyote Dam in 1936 and Anderson Dam in 1950, 
both of which are on Coyote Creek. Although the reservoirs formed by 
these dams are for water-supply purposes, some flood reduction occur 
when these water-supply reservoirs are less than full prior to the 
occurrence of a flood. A major flood occurred in November 1950 
but the resulting runoff in .Jhe downstream reaches of Coyote Creek wa3 
minor due to dry conditions and low storage in the reservoirs prior to 
the storm. Flood-producing storms have occurred during February 1940, 

. . ‘t- • . " 

April 1941, January 1952, December 1955 (most notable),’ April 1958 end 

to 










flood Runoff and leak Discharge 1 


Rainfall 

at Selected Stations 

Coyote Creek 1/ 
nr Madrone 
(l96 sq.mi.) 

Guadalupe River 
at San Jose 1/ 
(146 sq.mi.) 

Saratoga Creek 
at Saratoga 
(9.2 sq.mi.) 

l-'-atadero Creek 

Storm Bates 

San Jose 
(inches) 

ffggjgs| 

Coyote Dan 
(inches) 

nr Palo Alto 
(7.2 sq.mi.) 

26-29 February 
1940 

2.61 

11.55 

. 4.35 

2.3 in. 

3,920 cfs 

4*3 in. 
8,680 cfs 

7.0 in. 
2,540 cfs 

4.6 in. 2/ 
600 cfs 2/ 

3-6 April 1941 

1.36 

4.68 

2.08 

\ 1.5 in. * . 

4,180 cfs ‘ 

1.9 in. 

6,330 cfs 

3.1 in. 

608 cfs 

1.7'in. 2/ 
550 cfs 2/ 

* k 

16-19 November 
1950 

2.56 

14.37 

3.46 

1.1 in. 

230 cfs 

'1.1 in. 

2,730 cfs 

2.5 in. 

826 cfs 

N.R. 

i. 

10-13 January 
1952 

2.75 

7.62 

3.33 

2.8 in. 

65 cfs 

3-9 in. 

8,000 cfs 

4.3 rn. 
1,430 cfs 

N.ft. 

21-24 December 
1955 

3.55 

16.64 

7.87 

3.1 in. 

; 10 cfs 

4.’7 in. 

5,570 cfs 

6.0 in . 0 
2,730 cfs 

2.9 in. 

854 cfs 

1-4 April 1958 

2.82 

9.38 

5.!6 

2.1 in. 

5,750 cfs 

4.1 in. 
9,150 cfs 

4.9 in. 

772 cfs 

2.7 in. 

672 cfs 

.29 January - 1 
February 1963 

6.46 

19.61 

10.03 

2.3 in. 

10 cfs 

5.6 In. 

6,240 cfs 

5.9 in. 
1,160 cfs 

1.5 in. 

64 I cfs 


1/ Basin runoff in inches is adjusted to include change in storage of reservoirs. Peak discharge is that which 
va3 recorded under conditions at the time of storm occurrence. 


2/ Estimated as equal to Los francos Creek at Stanford University. 


H.R. - Mo record. 
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January 1963. Rainfall and runoff data at selected stations during 
these storms are .presented .In,-the. AppendlJC-on^Hydrologyrand shown in 
Table 2. 

^22. The flood of 2 April 1958 resulted in the^greatest dlscharge' on 
the Guadalupe River at San Jose since records began in 1930. The peak 
discharge of 9,150 cubic feet per second occurred at a time when all 
of the upstream reservoirs were spilling. It is estimated that'the ' • | 

peak flood runoff of December 1955 which was 5,570 cubic feet per • j 

second would have been about 17,000 cubic feet per second on the \ 

i . • . , 

Guadalupe River at San Jose if the upstream reservoirs had not pro- ' 

vided, in some cases, the complete or, in other cases, partial control 
of runoff. On Saratoga Creek the greatest flood of record occurred in 
December 1955 and the peak discharge was 2,730 cubic feet per second. 
Matadero Creek at Palo Alto also recorded its maximum discharge of 

• •• I 

854 cubic feet per second during the December 1955 flood. All evidence 


indicates that the December 1955 storm and flood was the greatest of 
record on those basins which were not significantly- affected by stor¬ 
age reservoirs, ipurther-discussion^tebles-and^discharge^hydrographs- 



>2C- STANDARD PR0JECT~ST0Rli"AND FLOOD 


The standard project flood is an estimated flood that might be 
expected from the most severe combination of meteorological and hydro- 
logical c o n ditions that are considered reasonably characteristic of 
' this geographical region. The term "standard project storm" is used 
herein to deno te the storm used to derive the standard project flood 





and represents the most severe combination- of meteorological and, 
hydrological conditions reasonably characteristic of the region meteoro¬ 
logically homogenous with theiarea under'study. The standard project 
flood is developed from the storm by assuming the storm is centered 
over the study basin with antecedent conditions favorable to-runoff. . 

The standard project flood is used as a basis of evaluating the degree 
of protection provided by a selected design discharge and establishes 
the upper limits for which flood protection will be sought in design'- 
of flood-control improvements, The 21-24 December 1955 storm has 
been adopted in this study as the standard project storm because it. 
resulted in the largest peak discharge on Coyote Creek and Guadalupe 

• . , . . i 

River. This storm had its major center in the Hollister area about 
40 miles south east of San Jose. •St^idard—project—storm-and—flood-, 
rpeak- discharge - values-for-various-point s-are-given-in--tabular—form 

- I — - - JifrlA cl<~lSd p r tj <?. ,~f / c 0 J 

^n^ther-Hydroiogy-and- - Hydraulic s" Appendix~'to~th±3~xcport. Them is - 
charges for the lower "reaches of Guadalupe River end' Coyote Creek are'- 
30,000 and 40,000 cubic feet per second respectively. 


EXTEIfT OP CHARACTER OP FLOOD PLAIN 


j24i GUADALUPE RIVER FLOOD PLAIN 



A portion of the lower Guadalupe River flood plain, and which 
includes the town of Alviso, is common with the Coyote Creek flood • 
plain. Flooding in the upper reaches of all streams in the Guadalupe 
River- Basin has been^superficial ’with damages caused primarily by bank , 

; - - - I 

erosion due to high velocity of etreamflov. In the lower reaches, majorl, 

. "I 

damage has occurred because of inadequate channel.capacity, silting and ! 

debris accumulation.. Th®^Guadalupe River, for convenience, of analysis, has 



"been divided into seven reaches. Reach I, from San Francisco Bay 
to Alviso, consists mostly of salt ponds and tidal and marsh lands. 

• • ‘ It* , .•* • ; . . * 

One line of the Southern Pacific Company railroad extends into this 
reach. Reach II, from Alviso upstream’ to Montague Road, has been an 
area of extensive flood damage 'in the past. A portion of the Agnews 
State Hospital (West) is located in this flood plain and has been 
subjected to flooding. Reach III,' from Montague Road to Brokaw Road, 
includes a portion of the San Jose Municipal Airport; Reach IV, from 
Brokaw Road to Hamline Road, includes "the balance of : the San Jose 
Municipal Airport. Reach V, from Hamline Road to The Alameda, includes 
the major portion of downtown San Jose, Civic Center 1 and City Hall. 
Reach VI, along the Guadalupe River from The Alameda to Branham Road, 
includes the Southern Pacific Company switchyards, the major industrial 
area of San Jose and the general residential area of Willow Glen and 
Robertsville. Reach VII along Los Gatos Creek, the main tributary of 
the Guadalupe, extends- from The Alameda to the confluence of Dry Creek 
with Los Gatos Creek. This reach, although not subjected to extensive 
flooding, has had a history of bank erosion. The Guadalupe River Basin 
sustained over 6,000 acres of flooded land from the December .1955 flood, 
and 2,700 acres from the April 1958 flood. The standard project flood 
plain would cover 11,000 acres, of which about 3/000 acres could also 
be flooded by water from Coyote Creek. ■ ’ . . : 

J2-5;. . COYOTE CREEK FLOOD PLAIN 


A major portion of the lower Coyote Creek flood plain is''common 
with the Guadalupe River flood plain..In fact the flood plain extends 
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to the existing levees of the Guadalupe'River from Alviso to Trimble 

' ' | 

Road. With the exception of the city of Alviso and the Agnews State 

Hospital (East), th e area is mostly countrysi de and consists ..mainly 

4 • , V " ' ■ ■ . i. ■ : 

of lands put to agric ultural uses . In the reaches above The Alameda, 


S»*reS»aW«*E»e»!e 


the Coyote Creek flood plain narrows/ includes a switchyard of- the 

• . . ... i 

Western Pacific Railroad and consists mostly of agricultural lands.. 

I . ' ; 

The flood plain extends from Cus hing Road on the north to StoryJlQad 
on the south. Coyote Creek Basin had 2,300 acres flooded from the 
flood of December 1935, and 2,340 acres from the April 1958 flood.. 


The standard project flood plain would inundate,an_e s t imat ed~ 9, 000 
acres, of which about 3,000 acre s could be flo oded by wate r f rom . 
Guada lupe River . i... ■ 

^ ADJACENT STREAMS FLOOD PLAINS • 


x 


The 1955 flood inundated nearlj|^9> 000 acreP in the study area 
composing the adjacent streams. This includes 100 acres for Matadero 
Creek, 4,200 acres for Saratoga Creek, 1,800 acres for San Tomas Aquinas 
Creek, 1,800 acres for Stevens Creek, 800 acres for Permanehte Creek, . 
100 acres for Adobe Creek and over 400 acres for Calabazas Creek., 

FLOOD DAMAGES 

HISTORICAL DAMAGES 


Field surveys were made of the damages’resulting from the floods 
of December 1955> April 1958 and January 1963* Damages covered in¬ 
dustrial, commercial, residential, agricultural and public property. 
Damages were classified in accordance with these categories and 
summarized, giving a complete record and showing an overall effect. 




Based on I 96 U prices and conditions, the floods of December,1955 
caused damages that totalled $1, 180 ,000 for the Guadalupe River 
Basin, $136,000 for Coyote Creek basin, and $2,570,000 for the 
adjacent streams.' The floods of April 1958 caused $1,600,000 for 
the Guadalupe River, $ 365,000 for Coyote Creek and $350,000 for 

• ftoiirtherstudyr.are^are:-glven::ln':^ppfiMi^i37'^^Jxad^^m2;g4b^^4' 
"Fleod-HElOntrol^BehefltsT-"'' 

AVERAGE 'ANNUAL DAMAGES ""--- 


IlfV 


—A^frequehey—curve-was-deveioped—for-each-basin-from-e-x-i-st-i-] 
records, historical reports, comparison of areas and runoff 
characteristics aru^correlations of recorded discharges-^^^A dis¬ 
charge-damage curve wasxthen prepared for each bas'£n by plotting 




past damages adjusted to present economic conditions and prices. 
Adjusted historical damages were supplemented by estimates of 
damages that would be caused byfloods oi\sizes other than those for 
which records are available-/^ This procedure was used to extend the 
curves to include suda^'floods as the standard project, flood. The 
area under the damage-frequency curves, converted to its X equivalent 
value in dpllars, represents the average annual damages. The app.ro- 

2 e''development factors are then applied to obtain values for future 
tionfri— The average annual damages, based on December I 967 prices 
and future conditions for 100-year economic project life are for the 
Guadalupe River Basin, $ 436 , 000 ; for Coyote Creek Basin, $425,000, and 
for the adjacent streams, $121,000. 





. EXISTING BIPR0VEM2NTS 

^2S(. There are about 19 water supply reservoirs in the study area 
varying in capacity from less than 100 acre feet to over 90,000 acre 
feet, but none have allotted storage for flood control. Those con¬ 
structed by the Santa Clara Valley Water'Conservation District are 
used for percolation of water into the underground storage basin. 
Table 3 is a list of these peservoirs, showing ownership, size and 
location by stream. 

table 3 . . ■ 

RESERVOIRS IN GUADALUPE RIVER AND ADJACENT STREAMS STUD! AREA 


Dam No. 

Name of 
Reservoir 

Maximum* 

Stream storage capacity Owner 

(acre-feet) 

1 

Cherry Flat 

Upper Penitencia 
Creek 

500 

City of San Jose 

Santa Clara Valley WCD ^ 

2 

Coyote Percol. 

Coyote Creek 

72 

5 

Coyote 

Coyote Creek 

24,500 

Santa Clara Valley " 

4 

C&lero 

Calero Creek 

■ 9,600 

Santa Clara Valley V 

5 

Alma&en 

Almaden Creek 

2,000 

Santa Clara 'Valley " 

6 

Guadalupe 

Guadalupe Creek 

3,500 

Santa Clara Valley 

7 

Vasona Percol. 

Los Gatos Creek 

750 

Santa Clara Valley " 

8 

Stevens Creek 

Stevens Creek 

3,900 

Santa Clara Valley " 

9 

Lexington 

Los Gatos Creek 

21,400 

Santa Clara Valley " 

10 

Anderson 

Coyote Creek 

91,300 

Santa Clara Valley WCD 

11 

Grant Company 

Arroyo Aguague 

600 

Grant Ranch 

12 

Lake Ranch 

Beardsley Creek 

337 

San Jose Water Works. 

13 

Lower Howell 

Rundell Creek 

153 

San Jose Water Works 

14 

Upper Howell 

Rundell Creek 

. 243 

San Jose Water Works 

15 

Williams 

Los Gatos Creek 

160 

San Jose Water Works 

16 

Austrian 

Los Gatos Creek 

6,200 

San Jose Water Works 

17 

Kuhn 

Trlb. Dry Creek 

85 

Cbas. B St Geo. B. Kuhn 

18 

Kelly Cabin 
Canyon 

Kelly Cabin Can¬ 
yon Creek 

70 

Frank R. Coit 

19 

San Felipe 
Ranch 

Trib. San Felipe 
Creek 

40 

San Felipe Ranch 


i/ Santa Clara Valley Water Conservation District 


* Source: Bull. No, 17 - Bans Within Jurisdiction of the State of 
California - Department of Water Resources, July 1967 afcd 
' information furnished by Santa Clara Valley Water Conservation 
District. 




The underground water basin has been the primary source of water for' 
domestic, industrial, and agricultural use in Santa Clara County. In 
recent years the heavy drain on water' has caused a dangerous overdraft 
of the underground basin. Upstream reservoirs cannot provide enough 
percolation water-to recharge the underground basin or surface storage 
to meet future demands. The solution to the problem is importation of 
water from outside the basin. The proposed San Felipe Project 

;uHscussed=--.earli'er-^irr't'his--repoTt-,. as well as the South Bay Aqueduct, 
a part of the California Water Project are possible solutions. 

No flood control improvements have been constructed by the Corps 
of Engineers in the area. The Santa Clara County Flood Control and 
Water District has spent over $25,000,000 for flood control projects 
in the study area, as of 30 June 1966 . They have constructed a channel 
of 12,500 cubic feet per second capacity, on the Guadalupe River from 
the Bayshore Highway to El Dorado Street in Alviso. at a cost of more 
than $4,600,000. The levee setback and the right-of-way established 
was made to allow for a 25,000 cubic feet per second channel to be. ■ 
constructed in the second and "“ultimate stage of the District's flood 
control plans. 

PROBLEM .UNDER INVESTIGATION 

IMPROVEMENTS DESIRED 

In general, the improvements desired by local interests, as ex¬ 
pressed in a public hearing on 27 September 1944 and subsequent public 
meetings, the latest of which was held in San Jose on 15 January 1963 , 
are channel works and levees, with consideration of multiple-purpose 



reservoirs for flood control, water supply and recreation. In pre¬ 
paration of this report local interests have given the Corps of 
Engineers their full cooperation as well as special assistance when 
requested. . . 

yU H2YSIC1L EKCOI2S 

Ifinti subsidence has occurred In the central reach of the Santa ‘ 

ciara Valley in an area of intensive groundwater use. Maximum sub- 

’sidence for the twenty-year period of 1954 to 1954 was 4.06 feet in 

Sunnyvale. Subsidence in and around San Jose for the sane period ex- 
• * •. . * 
ceeded 3 feet in many places. Between 1956 and 1362 subsidence in 

San Jose was 1.7 feet. The Geological Survey and the Coast and 

Geodetic Survey are continuing subsidence investigations, The latest 

report of the Geological Survey released in June 1967 indicates that 

"between 1960 and 1967 (actually 6-1/3 years) the maximum subsidence 

was 3.9 feet in southern San Jose. The report also relates excessive 

C c 'c >s> n<j 

withdrawal of water from the underground aquifer with- subsidence. A 

portion of the area is traversed by the San Andreas fault. " 

I. , ■ 

-future-reservoir-construction-to-seismic-considerationa^—Most-of—the- 

^ -Thoso-roinain-la'S- 

-offer- small-potential-for-f lood-control- and-allied-purposes-.- 
y£. EOTGMIC ERCSLE2/iS 

Invuadation by overbank flows has been an'economic problem to the 
community to the extent of the damages sustained by floods cited in a 
previous paragraphs, -and the interruption of traffic^ during periods of 
flooding. The rapid growth of the area has. cause-d development to take 
place in former agricultural areasi that arc in the flood plain. 



U". 
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FLOOD PROBLEMS 

The problem of flooding of the Guadalupe River and its adjacent 
streams is one essentially caused by insufficient carrying capacity 
of the channels. When substantial runoff from the watershed enters the 
channel, the water overflows I the bank and causes damages by inundating the 

surrounding areas. Two solutions of this’problem .were considered. 

/ . ■ 

First, an attempt to achieve flood control was made by study of storage 

upstream of the flooded areas. The second solution considered was in- 

% 

creasing the channel capacity by widening and deepening, and by adding 
levees on the top of the banks to increase the carrying capacity of the 
channel. The effects of these solutions are discussed in subsequent 
paragraphs. 

23$: WATER SUPPLY AML RECREATION 

i 

The study area is increasing in population at such a dynamic 

j> ’ ’■ ; 

rate that there is a pressing need for both water supply and recrea¬ 
tion. The demand for these resources sore brought about by a combina¬ 
tion of increase in population and a more affluent society that has 
to utilize these, resources.. The solution considered for this problem 
was utilization of multiple-purpose reservoirs which Would provide 

■ V' 

water supply and recreation as well as flood control. The result of ^ 
these studies is discussed in subsequent paragraphs. 

SOLUTIONS CONSIDERED 

13^ GENERAL 

Plans were considered for reservoirs for both single purpose 
flood control and for multiple-purpose including recreation and 







V' 


water supply and for improvement of all channels in the study area 
by widening and deepening, construction of levees, and bank pro- \ 

tection work including floo&walls, concr.ete lining and open rec¬ 
tangular concrete conduits. Although no plan was found to economically 

feasible, the result of these studies are presented herein. 

.^GUAMIUPS RIVER RESERVOIRS . ■ 

Since all the prime reservoir sites in the study area were oc¬ 
cupied by local water-supply projects, cited previously, "the only 
possible solution concerning reservoirs that presented itself was to 
utilize the existing reservoir sites'and increase the capacity of' 
such existing projects. Consideration was given to the possibility 
of increasing the capacity of the existing Lexington Reservoir on 
las Gatos Creek. By increasing the storage capacity of Lexington 
Reservoir to providf^OOOaSeS^t of flood control storage, the 
gt. "iV/u 2 —flood dice hnr geTbclow^the conflucnco of los n~tnn ^ 

’ mmmmm ... - - L y . 

Creek czl tho Gte-aiupe River would be reduced from 30,000 cubic feet 
per second to 18,000 cubic feet per second. This plan was found to be 
economically infeasible sin ce the ann ual cost exceeded the annual ben¬ 
efits. The studies on the Lexington Reservoir also included recreation 
and additional water-supply benefits as well as providing for flood 
control in various combinations,. No ; combination of these benefits gave 
a benefit to coat ratio- in excess of unity. Additional water supply,'' 

either combined with flood control or as a single-purpose reservoir, 

• *• < >. . 

was found to be economically infeasible In that the highest benefit to 

cost ratio obtained ^ras 0.4 to l.O^In this ca4e, the first co st was 12 
the ./the 
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/ Li mrnrnmmmm ^ - 

million dollars,, /annual coot was $553,000 and/annual benefits ware $2514. UUID 

.... . ... — . 

... • '***< ~ : \4 




\ Water supply "benefits were basea on xne mo3-& ^- 

{ cost which, in this case, was the proposed San Felipe Project of the 

r\\ ■■■? • 

U.S. Bureau of Reclamation, Water from this supply is expected to he 
available at about $30 per acre-foot according to the report of the 
I Bureau of Reclamation. A combined recreation and flood control reser¬ 

voir resulted in a henefit-to-cost ratio"of 0.4 to 1.0. The actual 
cost and benefit quantities varied in accordance with the capacity of t • 
v. the reservoir under study. The cost and benefits of various plans are 


included.in Table 4. ' •' 

j- TABLE 4 

j COST AND BENEFITS OF CHANNEL WORKS & RESERVOIRS ( 

(Based on June 1967 prices) 

f Thousands of Dollars 

; ' _ _ 

| ...” Existing degree ~P’ 

7 °f protection /■ Standard Project Flood Protection 

/ (exceedence in 1 "- Annual Annual Benefit-to- 

Stream _ terval in j&eara) First costl/ cost benefit cost ratio]/. 


Guadalupe River ^ 


42,000 

1,700 

398 

0.2. 

.Lexington Reservoir 


12,000 

553 

203 

0.4 

r Coyote Creek 

5 

* 35,000 

1,400 

387 

0.3 

Mafadero Creek 

100 

3,100 

126 

0 

0 

Barron Creek 

3 

3,600 . 

147 

6 ~ 

.03 

Adobe Creek 

15 

3,700 

150 

11 

.05 

Permanente Creek 

6 

6,600 

268 

13 

.03 

Stevens Creek 

100 

9,100 

368 

58 

.11 

Calabazas Creek 

30 

8,300 

336 

10 

.02 

Saratoga Creek 

60 

13,400 

542 

18 

.02 

W. 

San Tomas Aquinas Cr. 

100 

8,900 

360 

5 , 

.01 


/•"*■ \ 1/ Cost includes Real Estate and Relocations 







,^££. Preliminary studies were made also to determine the feasibility 

i 

of providing flood control storage on Guadalupe Creek at the new 

* , 

Guadalupe Dam site 3 miles below the existing Guadalupe Dam and at 
the existing Calero and Almaden conservation reservoirs. Due to 
small drainage areas controlled by these dams, the possible downstream 
reductions in flood peaks are too small to Justify detailed studies. 

COYOTE CREEK RESERVOIRS 

Studies wore made for increasing the existing capacity of Anderson 
Reservoir on Coyote Creek. Physical conditions at the dam limited the 
flood control storage available to 14,000 acre-feet whi ch would provide 
protection for a flood of about 4 p ercent frequenc y. The total cost 
based on preliminary estimates would be about ^9.000.000 . The annualpj 
cost would be about $400,000 and annual benefits, $1 62.000. 

J&K INVESTIGATED PLAN OF IMPROVEMENT FOR GUADALUPE RIVER 

The most practical, plan for improving the channel of Guadalupe j 
River, including the lower reach of Los Gatos Creek, would provide pro¬ 
tection against standard proj ect flood peak discharge of ^0.000 cuby 
feet per second downstream_from the confluence of Los Gatos Cre ek. Up¬ 
stream from the confluence of Los Gatos Creek to Canoas Creek on the 
Guadalupe Riven tha?.protection would be for 16,000 cubic feet per second 
discharge. From Canoas Creek to Branham Lane on the Guadalupe River, V 
protection would be for a discharge of 14,000 cubic feet per second. 

On the lower reach of Los Gatos Creek to the confluence of Dry Creek, 
protection would be for a discharge of 14,000 cubic feet per second. The 
length of the project would be about 18 miles, and would consist of a 
trapezoidal channel in the lower reach with a bottom width of 400 feet 





to a "bottom width of 90 feet in the upper reach of the project. rThe... 
-plan is described in detail in Appendix A, Hydrology_and Hydraulic- 
rAnalysisr The cost of this plan is approximately $42,000,000. The 
annual cost would be $1,700,000 and the annual benefits derived 

I :• 

for this plan of flood protection would be $398,000. This results 
in a benefit-to-cost ratio of 0.2 to 1.0. --A detailed-cost'estimate 
vis included in Appendix C "Estimates of Costs and Annual Charges.--- 
Protection for the one percent chance.flood discharge of 16,000 cubic 
feet per second, would cost $24,000,000. Annual’cost would be 
$1,050,000, and annual benefits would be $193*000 giving a benefit-to 
cost ratio of 0.2 to 1.0. 

^4-1^ .INVESTIGATED PLAN OF IMPROVEMENT’ FOR COYOTE CREEK 

The design discharge for Coyote Creek - was based on the standard’ 
project flood. The plan of improvement would call for protection 
against a discharge of 40,000 cubic feet per second in the lower reach' 
of Coyote Creek to 26,000 cubic feet par second near Story Road. The 
entire reach of the project would be approximately 12 miles.. ^Wclve ) 
bridgeg/would have to be replaced to satisfy the conditions of this 
plan. " The total cost of tho plan would be approximately $35*000,000. 
The annual coat would be $1,400,000 and tho annual benefits would be 
$337*000, resulting in a bcna£it-to-cost ratio of 0.3 to 1,0, >A=de*~ 
“tailed coGt - estimate-is included'in Appendix-C,~Estimato-of-Costs- - 
- and-Annual Charges v-Protection against tho one percent chance floodj 
a discharge of 19.000 cubic feet .per second , would cost ab out .jg 


The annual cost would bo $000,000 and tho annual b^cfito(would, bo $320 
Tha resulting boncfit-to-coat ratio would ba 0.4 to 



J&i INVESTIGATED PLAN OF IMPROVEMENT FOR ADJACENT STREAKS 

No detailed plan of improvement was studied for the adjacent 
streams. A field investigation was conducted to determine the need 
for possible flood control improvements on these streams.. The Santa 
Clara County Flood Control and Water District has constructed the 
major part of the work that could be accomplished for these streams. 

In some cases the degree of'protection is for a one percent chance 
flood. Increase in the protection on these streams to afford standard 
project flood'protection was not found to be economically feasible. * v 
The results of the investigation are shown in Table h. Since the 
small streams in the Newark Area, namely Newark Slough, Plummer Creek 

•t 

and Mowry Slough, had no history of significant flood damage, no 
field Investigation was made for these streams. 

LOCAL COOPERATION 

Local interests have afforded full cooperation in the undertaking 
of this study. Local interests have been Informed of the findings in 
these studies. Since the project is not economically Justified there 
was no request made to fulfill the conditions of cooperation prescribed 
by lav as in recommended projects. i 


^LAI©-EmANCSEET=- " I 

•^.■-'Indications are that there would be no-land-enhancement benefij 
• X > • 

in the^study area attributable to any Federal flood^contr9l''project. 
•This has been demonstrated by the continual^development taking place 
throughout the''area. In addition to current trends, 1 the county has 
a master plan which delineates"future development. The Plan calls 
for reservntionjmf^certain agricultural areas for park and recreation 
purposesin^the vicinity of Alvioo. Any higher utilization of this 
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REPORT OF SURVEY ' 

OR 

GUADAUJTE RIVER AND ADJACENT STREAMS, CALIFORNIA 
1 FOR 

FLOOD CONTROL AND ALLIED PURPOSES 

'■ ■ i ■ . • 

APPENDIX A 

HYDROLOGY AND HYDRAULIC ANALYSES ' 

GENERAL 

A-l. SCOPE 

This appendix presents "basic hydrologic data and assumptions 
leading to an estimate of standard project flood discharge, discharge 
frequency, storage requirements for flood reduction by reservoirs and 

i 

comments on hydraulic characteristics of existing stream systems as 
well as required channel dimensions for improvement leading to a high 
degree of protection from future flooding. Since economic justifi¬ 
cation could not be found for specific recommendations of storage or 
channel improvements, many details that would normally be found in a 
report of this nature were not developed for report presentation. [s^v 
Streams covered in this report are bounded by Matadero Creek on the \ 
northwest and Mission Creek on the northeast. A detailed listing of 
streams is presented in a later paragraph. San Francisqulto Creek, j 
adjoining Matadero Creek on the north, was included in the initial 
study authorization but was subsequently deleted and is being reported on 

■ ii 

under its own authorization. Major study effort was placed oa Guadalupo 
River and Coyote Creek. Studies on adjacent streams were kept at recon- 
naissance detail because local sponsors have undertaken extensive im¬ 
provements on these streams and indicated a desire for Federal 

A-l ’ 




assistance on the two larger problem areas. The hydrology and 
hydraulic studies for local improvement works on adjacent streams 
are being accomplished by the Santa Clara'County Flood Control and 
Water District with the degree of protection generally set at the 

i • 

50 -year flood on major water-courses and 10-year on storm drains. 

A-2. PRIOR REPORTS 

A preliminary examination on Guadalupe River and adjacent streams 
was prepared in 1945 and a survey report on San Francisquito Creek 
was forwarded to higher authority in 19 &L, but was returned for.further 
studies which are currently underway. 

A-3. BASIN DESCRIPTION AND CLIMATOLOGY 

The area covered in this report includes about 800 square miles 
of the northern portion of Santa Clara County and a small part of 
southwestern Alameda County. The area is drained by Coyote Creek 
(420 square miles), Guadalupe River (l60 square miles) and numerous 
small streams that flow into the southern end of San Francisco Bay. 
Plate 1 of the report is a general basin map of the area. Basin 
elevations range from below sea level to over 3>000 feet above sea 
level. The study area is bounded on the west by the Santa Cruz 
Mountains and on the east by the Mount Hamilton Range. Watercourse 
lengths range from a few miles for the smaller streams to a maximum 
of 75 miles for Coyote Creek. The valley and low foothill areas 
are becoming urbanized rapidly and there are several centers of 
concentrated population. The major city is San Jose through which 
the two largest streams flow. '•The climate of the area is typical of 
the entire San Francisco Bay area with mild winters and pleasantly 
warm summers. Ninety percent of the rainfall occurs in the winter 




months, November through March, with about 20 percent normally 
occurring in January. Seasonal averages range from 14 inches at 
San Francisco Bay to 50 inches along the westerly basin boundary. 

The easterly ridge receives less rainfall due to its more remote loca- • 
tion from the rainfall source area 1 and moisture depletion from the 
air mass by the coastal barrier. Temperatures at San Jose display an 
average high of 81 degrees Fahrenheit during the month of July and an 
average low of 49 degrees during the month of January. 


V 
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A-4. MAJOR STREAMS 

The two streams of greatest area and runoff are Coyote Creek and 
Guadalupe River. These streams have numerous important tributaries 
and both flow through the city of San Jose. Other smaller streams 
draining the easterly slope of the Santa Cruz Mountains flow directly 
into San Francisco Bay through areas which have become densely popu¬ 
lated during the past ten years. A tabulation of the major tributaries 
of Guadalupe River and Ccyote Creek as well or most of the minor streams 
which flow directly into the Bay follows: 
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Stream Name and Index Point 


Drainage Area in Square Miles 


Matadero Creek at Palo Alto 7.2 

Adobe Creek at Bay shore Highway 9.9 

Permanente Creek at Bayshore Highway "17— 

Stevens Creek at Bayshore Highway 25 

Calabazas Creek at mouth 15 

Saratoga Creek at mouth 54 

San Tomas Aquino Creek at mouth 19 

Guadalupe River at Bayshore Highway 148 

Los Gatos Creek at mouth 50 

Alamitos Creek at mouth 35 

Canoas Creek at mouth 23 

Coyote Creek at mouth k20 

Silver Creek at mouth . , 50 

Penitencia Creek at mouth 23 

Berryessa Creek at W.P.R.R. ' 8.6 

Arroyo de los Coches at W.P.R.R. 7.6 

Calera Creek at Abel Road 2.3 

Scott Creek at Highway 17 1.1 

Agua Fria Creek at Highway 17 1.8 

Mission Creek at mouth 31 


These streams display steep channel slopes in their upper mountainous 
reaches and flatten through the valley reach and enter into the Bay 
through tidal sloughs. . j-- ' t-*t " • 

| HYDROLOGY 

A-5. RAINFALL AND STREAM GAGING STATIONS 

Rainfall and streamflow records have been maintained from an 
early date in the Santa Clara Valley. The isohyetal map of normal, 
annual precipitation presented on Plate A-l is based on records from 
about 130 gages, many of which are currently in operation. The 
earliest rainfall gage is located at San Jose with a continuous record 
extending back to 1874. The Santa Clara County Flood Control and Water 
District has established several recording gages since the District's 
formation in 1951. Data from these gage3 are important in estab¬ 
lishing design rainfall intensities for small urban drainage basins. 



Although hourly rainfall records at San Jose date hack to 1906, the 
location in the valley floor does not adequately define rainfall 
intensities that can he expected at locations of higher elevation and 
rainfall. Rainfall records at U.S. Weather Bureau stations are pub¬ 
lished in the various Climatological Data publications of that agency. 

A compilation of records maintained hy Federal, State, local agencies 
and private individuals was made in 1962 for,the Santa Clara County 
Flood Control and Water District 'by a private engineering firm. Records 
of streamflow .date hack to 1902 when the gage on Coyote Creek near 
Madrone was Installed. However, runoff data on other streams were not 
collected until 1930 when several gages were installed in the area. 

The Santa Clara Valley Water Conservation District, formed in 1929, has 
done much to inventory both ground and surface water resources and 
maintains records of evaporation and percolation. The District has 
published a compilation of available rainfall records, low flow run¬ 
off, ground water levels, reservoir water levels and percolation data 
collected by them during the periotjl 1935-61. Other data on streamflow 
are published in the annual "Surface Water Supply Records" by the 
U.S. Geological Survey. 


A-6. EXISTING RESERVOIRS 

There are numerous reservoirs on the streams in the study area, 
most of which are privately-owned small-capacity reservoirs used for 
irrigation, water for livestock or recreation purposes. Reservoirs 
for diversion and storage of water for domestic purposes were con- 

structed by the San Jose Water Works as early as 1877. Ihese include 

■ I 

Lake Raney (337 acre-feet). Lower Howell (153 acre-feet). Upper Hovellj! . 
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(243 acre-feet) and Williams (160 acre-feet). The latest development 
by that agency is Austrian Dam (6,ZOO acre-feet) located on Los Gatos 
Creek. The Santa Clara Valley Water Conservation District initiated a 
construction program in 1935 for surface diversion and ground water 
recharge. The largest reservoir in their network is Leroy Anderson 
Reservoir (91,300 acre-feet) completed in 1950 on Coyote Creek. None 
of the reservoirs has specific storage allotted for flood-control. 

Some reduction is effected when storms occur early in the flood 
season when the reservoirs normally have been evacuated by releases 
percolation of stored water. Data on the major reservoirs of the area 
are presented in the tabulation which follows: 


Name of Dam 

Drainage 
area 
(sq.mi.) 

Owner . 

Date 

con¬ 

structed 

Storage 

capacity 

(ac.ft. 

Austrian 

(Lake Elsman) 

10 

i 

San Jose Water Works 

1950 

6,200 

Stevens 

17 

SCVWCD 1/ 

1935 

. 3,900 

Lexington 

37—'. 

SCVWCD 

1952 

21,400 

Vasona 

43 

SCVWCD 

1935 

750 

Guadalupe 

6 

SCVWCD 

1935 

3,500 

Almaden 

12 

SCVWCD 

1935 

2,000 

Calero 

7 

SCVWCD 

1935 

9,600 

Coyote 

120' 

SCVWCD 

1936 

24,500 

Anderson 

. 193 

SCVWCD 

, 1950 

91,300 


If Santa Clara Valley Water Conservation District 


A-7. MAJOR ST0R1S AND FLOODS 


Flood-producing storms have occurred within the study area every 
few years but damage from flooding has become increasingly serious in 


recent years as a result of the rapid urban development. Newspaper j 

. • * ■ . . t 

‘ • I 

accounts mention notable flood damage during 1862, 1893, 1911. and 191?-, 
but very little statistical data are available. The 25,000 c.f.s. i 



(cubic feet per second) flood peak recorded during March 1911 was the 

•. i 

greatest of record at the gaging station) Coyote Creek near Madrone, 
1902-12, and 1916-65. However, there has been.significant regulation by 
Coyote Dam since 1936 and by Anderson Dam since 1950.! A major storm 
occurred 10-13 November 1950 but runoff was minor due ; to dry anteced- 
ent conditions and a significant amount of available storage in re¬ 
servoirs. Flood-producing storms have occurred during February 1940, 
April 1941, January 1952, December 1955, April 1958 and January 1963. 
Rainfall and runoff data at selected stations during these storms, are 

presented in Table A-l.' _ _ ___ 

A-8. The flood of 2 April 1958 resulted in the greatest discharge 
on the Guadalupe River at San Jose since records began in 1930. The 
peak discharge of 9,150 c.f.s. occurred at a time when all of the up¬ 
stream reservoirs were spilling. It is estimated that the flood of 
December 1955 would have been about 17,000 c.f.s. on the Guadalupe 
River at San Jose if the upstream reservoirs had not provided complete 
or partial control of runoff. The December 1955 flood is the greatest ’ 
of record (1933-66) on Saratoga Creek with a peak discharge of 2,730 
c.f.s. from a contributing area of 9.2 square miles. Farther north, 
Matadero Creek at Palo Alto (1953-66), also recorded its maximum 
discharge, 854 c.f.s. during December 1955.' All evidence indicates 
that the December 1955 storm and flood were the greatest of record on 
those .basins which were not significantly affected by storage reservoirs 
Annual maximum discharges for Guadalupe River at San Jose, Stevens 
Creek near Cupertino, Saratoga Creek at Saratoga and Matadero Creek 
at Palo Alto are given in Tables A-2, A-3 and A-4. atypical discharge 
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hydrographs during major flood events are presented in Plates A-3 
and A-4. 

A-9. STANDARD PROJECT STORM ADD FLOOD 

The term "standard project storm" is used herein to denote that 
storm used to derive the standard project flood and represents the 
most severe combination of meterological and hydrological conditions 
reasonably characteristic of the region, excluding,.extremely rare 
combinations or events. .‘Erie standard project flood is developed from 
this storm by assuming the storm is centered .over the study basin with 

antecedent conditions reasonably favorable to runoff. The standard 

< . ' 

project flood is used as a basis of evaluating the degree of protection 
provided by a selected design discharge and usually esta blishe s t he 
upper limit of discharge values considered for channel or flood-control 
storage design. Notably severe storms which have proven critical in 
establishing the standard project storm of other streams in the San 
Francisco Bay area are 9-12 'December 1937, 21-24 December 1955 and 
11-13 October 1962. The 21-24 December 1955 storm has been adopted 
in this study as the standard project storm as it resulted in the 
largest peak discharge on Coyote Creek and Guadalupe River', although 
the October 1962 and December 1955 storm transpositions resulted in 
about equal peak discharges on the smaller basins. When storm rain¬ 
fall depth is expressed as a percentage of normal annual rainfall, 
the major center of the December 1955 storm was found to be in the 
Hollister area about 40 miles southeast of San Jose. The storm was 
transposed by means of a depth area curve developed from the storm 

i 

isopercentual lines shown on Plate A-4. loss rates varying from 
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0.28- to 0.17-inch per hour at the beginning of the storm.to a 
minimum of.0,11- to 0.06-inch per hour were applied to the rainfall, 
and a discharge hydrograph developed by unit hydrograph procedure. 

The higher rates were used for the areas draining into Guadalupe River 
basin reservoirs where the ground cover is conducive to higher in¬ 
filtration. Inflow hydrographs were developed for each reservoir and 
spillway outflow hydrographs computed by reservoir routing procedures, 
assuming reservoirs were full at the beginning of storm runoff. Sub- 
basin hydrographs were then combined by channel routing, or time 
adjustment, to arrive at the estimated standard project flood dis¬ 
charge in lower reaches of the streams. Seventy-two-hour storm rain¬ 
fall values range fron about 22 inches for the area upstream of 
Austrian Dam to 7 inches for' the areas near the Bay, depending on the 
area and normal annual precipitation. For the 580 square-mile area 
included in the combined Coyote Creek, and Guadalupe River drainage 
basins, the 72-hour storm rainfall was computed at 50 percent of the 
normal annual precipitation and on areas less than about 20 square 
miles, the total storm rainfall was estimated at 52 percent of the 
normal annual basin precipitation. Total storm rainfall was dis¬ 
tributed by an average of three recorders near the storm center area. 
Distribution "A" shown on Table A-5 was used on the basins of re¬ 
latively high rainfall, Gua d alupe River and tributaries and Coyote 
Creelc upstream of Anderson Dam. Distribution "B" was used on the east 
side tributaries of Coyote Creek. Standard project storm and flood 
peak discharge values at representative index points are given in the 


tabulation which follows: 



STANDARD PROJECT STORM-FLOOD DATA 


Drain¬ 

age 

Area 

Index Point (sq.mi. 

formal”""' 
Annual 
Precipi¬ 
tation 
) (inches) 

72-Hour Storm 
Rainfall- 
Runoff 

(Basin Inches) 

Peak 

Discharge 
(c.f.s.) 

Matadero Cr. at Palo Alto 

7.2 

18 

■ 

Ml 

2,200 

y 

Baron Cr. at Bayshore Highway 

3.5 

19 


» 

1,600 

v 

ii 

Adobe Cr. at Bayshore Highway 

9.9 

20 


- - 

3,200 

Permanents Cr. at Bayshore 
Highway 

' 17 

22 


M 

4,500 

y 

Stevens Cr. at Bayshore • 

II iwny 

25 



Mi ' 

5,000 

y. 

Calabazas Cr. at Saratoga Cr. 

13 

20 


- 

3,500 

¥/ 

Saratoga Cr. at Saratoga 

9.2 

44 


- 

6,000 

y 

San Tomas Aquinas Cr. at 
Stevens Creek Blvd. 

19 

19 ' 



4,600 

y 

Los Gatos Cr. at Lexington 

Dam 

37 

40 

20.6 

13.5 

13,000 


Los Gatos Cr. at mouth 

50 

36 

18.8 • 

11.9 

15,000 


Guadalupe Cr. at New Guada¬ 
lupe Damsite 

13 

' 27 

14.2 

9.4 

4,000 


Alamitos Cr. at mouth 

35 

26 

13.3 

8.0 

9,400 


Canoas Cr. at mouth 

23 

15 

7.8 

3.4 

2,100 


Guadalupe R. after junction 
Alamitos Cr. 

i 

53 

26 

13.5 

8.0 

14,000 


Guadalupe R. before Junction 
los Gatos Cr. ' • 

96 

21 

10.9 

7.0 

19,000 






TJ Reconnaissance quality estimates "based, on curves developed during ! 
San Francisco Bay and tributaries studies. No detailed hydrographs 
were computed. ■ Ij 
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STANDARD PROJECT STORK-FLOOD DATA (Continued).. 



‘ 

:- 

. 



Index Point 

Normal . 

Drain- • Annual 
age Precipi- 

Area tation 

(sq.mi.) (inches) 

72-Hour Storm 
Rainfall- 
Runoff 

■ (Basin Inches) 

Peak 

Discharge 

1 (c.f.s.) 

C-uadalnpe R. at San Jose 

143 

26 

13.8. 

8.7 . 

30,000 

Coyote Cr. at Coyote Dam 

120 

22 

11.4 

7.7 

16,500 

Coyote Cr. at Anderson Dam 

193 

• 22 

11.2. 

7.5 

23,000 

Coyote Cr. at Edenvale 

229 : 

21 

11.0 

7.2 

26,000 

Coyote Cr. at E. Julian St. 
Silver Cr. before junction , 

238 

21 

10.9 

1.1 , 

2 6, OX 

Dry Cr". 

7.3 

**j '1 

7.4 

V 4. 2 . 

1,000 

Dry Cr. at mouth 

Silver Cr. after junction 

18 

16 

8.4 

5.3 

3,100 

Dry Cr. 

25 

16 . 

8.1 

5.0 . 

4,100 

Silver Cr, at mouth 

Coyote Cr. after junction 

50 

16 

8.2 

4.9 

6,500 

Silver Cr. 

292 

20 

10.4 

6.7 

30,5X 

Penitencia Cr. at King Rd.. 
Coyote Cr. after junction 

23 

. 21 

11.1 

7.3 

4,300. 

Penitencia Cr. 

315 

' 20 

10.5 

6.8 

33,200 

Berryessa Cr. at W.P.R.R. 
Arroyo de los Coches at 

8.6 

17 

; 8.9 

5.6 ' 

1,700 

W.P.R.R, 

7.6 

17 

8.8 

5.6 

1,700 

Calera Cr. at Abel Rd. 

2.3 

19 

10.0 

6.6 

700 

Scott Cr. at Highway 17 

1.1 

: 17 

.8.9 

5.3 

300 

Coyote Cr. at Dixon Rd. 

366 

20 

10.2 

- SJSL—. 

_40^000 . 

Coyote Cr. and Guadalupe R. 

580 

21 

10.5 

6.6 

56, X0 


A-10. FLXD-COKTROL STORAGE ESQU3RE2'ENTS 

Several sites on Guadalupe River and Coyote Creek -were investigated 
for flood-control storage requirements and potential reduction in dis¬ 
charge in the downstream problem reaches. Since the water resources of 
these basins are extensively developed, it is only natural that consid¬ 
eration be given to enlarging the existing facilities to include definite 
flood-control storage features. These investigations included some 
thought to each of the existing reservoirs of the Santa Clara Valley 
Water Conservation District, as well as investigation of a potential 
multiple-purpose development at the New Guadalupe damsite about three 
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miles downstream from the existing Guadalupe Dam and Reservoir. Almaden, 
Guadalupe and Caiero Reservoirs control such a small•percentage of the 
drainage area upstream of the major damage reach" that flood-control 
storage at these sites would require extensive downstream .channel 
improvements, and it proved'more economical 'to concentrate entirely on 
channel works. Enlargement of the Lexington Dam and Reservoir would 
have more beneficial effects on the Guadalupe River downstream from 
Los Gatos Creek than the sum of all the other sites. Another site, 
designated as,the Hooker damsite, located on Los Gatos Creek between 
Austrian Dam (Lake Elsman) and Lexington Reservoir was considered : 
as an alternate but would obviously accrue less benefits since the . 
drainage area controlled would be smaller., lake Elsman is owned and 
operated by the San Jose Water Works Company as a municipal source 


and offers no significant incidental flood-control benefits because 


V 


\ 


of carry-over storage requirements to, assure a dependable water supply. 
The reservoirs of the Santa Clara Valley Water Conservation District 
are used primarily for ground water recharge by release and percolation 
of stored water during the low runoff, season and are quite often dfawrj 
down to the point where runoff from many otherwise damaging floods car.j 
be stored in the reservoirs. This is particularly true in the case of 
Anderson and Coyote Reservoirs which are located in tandem on Coyote 
Creek and have an aggregate storage capacity of about 116,000 acre-feet, 
representing a runoff of 11.2 inches from the 193-square-mile contrib¬ 
uting area. The normal annual runoff from the basin is about 5‘inches. 
Controlling storage was available during the flood of December 1955 or 
was sufficient during the April 1958 event to delay'spill until 
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downstream runoff hud' crested, Anderson l»uin and Reservoir i^xy ’spilled 

only twice since completion in 1950; namely, March 1952 and April 1956. 

Other years since 1903 when.the reservoir likely would have filled are: 

1907, 1911, 1938 and 1941. The year of greatest runoff from the basin' 

above Anderson Dam during the period 1903-66 is 1907," then there were 

204,000 acre-feet of runoff. The storage required to completely con- • 

tain all runoff during the December .1955- flood"'event and the standard 

project flood is given in the following tabulation: 

RUE0FF AT P0TE3STIAL FLOOD CONTROL STORAGE SITES. • X 


Damsite 

Juair^ga 

Area 

(sq. mi.) 

”TXInoff 'in” 

'acre’Xf'rfiF dur hvt 

21-25 Dec' 
• !955 | 

Standard Project 
■ Flood J 

Hooker 

17 

8,000 

13,000 j 

Lexington 

37 ' '■ 

16,800 

27,000 ■ 

New'Guadalupe 

13 

. 4,800 • 

.6,600 

Anderson 

193 

35,000 

78,000 


Flood-control storage 30 to 40 percent less titan standard project flood 
runoff would be adequate to obtain,maximum downstream discharge reduction 
during the standard project flood occurrence if a spillway is provided 
to induce the required surcharge storage, and thereby delay spill until 

i . , . 

after runoff from the uncontrolled area recedes. . 

A-ll. EFFECT OF FLOOD-CONTROL STORAGE ./ ' ■ __ 

a. Hooker damsite . Eight-thousand acre-feet of flood-control 
storage at the Hooker damsite would result in reducing the standard 
project flood peak discharge on Guadalupe River at San Jose from 
30,000 c.f.s. to 25,000 c.f.s. This regulated discharge would still. 
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require channel modification to bring the channel capacity up to 
this design discharge. 

b. Lexington Dam . By raising Lexington Dam 42 feet, modifying 
the spillway and relocating parts of State Highway 17, 18,000 acre- 
feet of flood-control storage could be provided at.this site to reduce 
the standard project flood* peak at San Jose to 18,000 c.f.s. ' 

c. Hew Guadalupe danisite . Flood-control 'storage at the Hew 

/ ; ' 

Guadalupe site located three miles downstream from existing Guadalupe 
Dam could control runoff from 13 square miles. Flood-control storage 
at this site would result in discharge reductions and commensurate 
reduction in damages on the ten-mile reach of Guadalupe River between 
the damsite and Los Gatos Creek. Downstream from Los Gatos, effects 
would be minor. Three thousand acre-feet of flood-control storage 
at the Hew Guadalupe site would ( reduce the standard project flood peak 
discharge at San Jose from 30,000 c.f.s. to 27,000 c.f.s. 

d. Anderson Dam . In order to accomplish maximum control of the 
standard project at Anderson Dam on Coyote Creek it would be necessary 
to provide. 65,000 acre-feet of flood-control storage by raising the 
dam about 45 feet and modifying the spillway. This storage would be 
capable of reducing the standard project flood peak discharge on Co^qte 
Creek at San Jose, after confluence with Silver Creek, from a discharg'e 
of 30,500 c.f.s. to 11,000 c.f.s. Incidental reductions in discharge 
and accompanying reduction in damages are presently accrued by the j 
nature of the ungated spillways at the.existing reservoirs which 
induce considerable spillway surcharge even if the reservoirs are fu,ll 
at the beginning of storm runoff. For example, the standard project! 
flood discharge on Coyote ’Creek after confluence with Silver Creek ! 
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at San Jose would be 41,000 c.f.s. If no credit were given to spillway 
surcharge in existing reservoirs.’ Modifications in downstream peak 
discharges during the occurrence of a.standard project flood have 
been reflected in the development procedures discussed in the para¬ 
graph "Standard Project Storm and Flood." In addition, the very nature 
of reservoir operation and planned use of existing storage'results in 
happenstance flood reduction during many years. This latter condition 
is not dependable as there is no assurance that two or more abnormally 
wet seasons will not occur in,.sequence with Insufficient time to evacu¬ 
ate stored water due to limited percolation,rates. Also, with plans 
for utilizing water imported under contract with the State of California 
and authorized Federal projects, it is possible that Anderson Reservoir 
and ground water storage may be maintained at a higher level, resulting 
in less favorable storage capacity available;for controlling future 
storms. Based on present operating procedures, it is estimated that 
Anderson Reservoir would have spilled 11 times during the past 60,years 
but not all of these would have contributed to the .downstream maximum. 
discharge. ' i . ... 

A-12. DISCHARGE FREQUENCY V ' 

Discharge frequency curves were developed for the two major streams 
based on gaged and estimated annual inaximum discharges. Estimates of 
peak discharges were based on the assumption that (a) reservoirs were 
. always full at the occurrence of the annual maximum event; (b) reser¬ 
voirs were nearly empty and did not spill during the maximum event;, 
and (c) conditions as actually existed since construction of all 
reservoirs, and -estimating their.probable_stprage-condifibirprior to 
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construction. The adopted pre-project conditions utilized in evalu' 
ating the reduction in average annual damages credits!) le to flood- 
control storage at various damsites followed condition (c) for the 
more frequent events and was judiciously adjusted toward condition 
(a) at the infrequent'portion of the curves. Condition (a) was. 
assumed to precede the standard project'flood. Discharge-frequency l v 
curves for the west side streams lying to the north of Guadalupe River 
hasin were prepared to reconnaissance quality standards for use in 
estimating the average annual ..damages ’from flooding in those basins. 
Discharge data are available for Saratoga Creek and Matadero Creek 
and the discharge-frequency curves on the other basins were based on 
drainage area relations, normal annual precipitation differences and 
comparison of estimated standard project flood values for the various 
basins. Annual maximum discharges for Mxtadero Creek at Palo Alto, 
Saratoga Creek at Saratoga-, Guadalupe River at San Jose, Coyote Creek • 

* i ■■ • • ' 

near Madrone and Penitencia Creek at San Jose are presented in Tables 
A-2, A-3 and A-4 for the period for which records are available and 
under the watershed conditions existing at the time; Discharge- 

frequency curves for these and other selected index 1 points are pre- 

■ 1 , . . ‘ . 

sented in Plates A-7i through A-7^.* Values taken from the adopted 

I ■ • .; :y 

discharge-frequency curves and estimates at other selected index 
points are summarized in the tabulation which followss 






DISCHARGE FREQUENCY DATA 

.~ ~ — — —*• .’"^Exceedence ^ 

Stream and Index Point 2 -year 10 -yea r 20-year 50 -yeso* 100-year 

, ~(dlscKarge in c.f.sT) _ . 

Matadero Cr. at Palo Alto’ 260 880 1,100 1,450 1,700 


Adobe Cr. at Bay shore Hwy 

300 

1,200 

1,900 

) 

2,300 

3,200 

Permanente Cr. at Bayshore Hwy 600 

1,600 

• 1 

2,200 

2,900 

3,500 

Stevens Cr. near Cupertino 

200 

950 

1,250 

1,700 

2,000 

Caleb azas Cr. at mouth , 

400 

1,300 

1,800 

2,300 

2,800 

Saratoga Cr. at Saratoga 

420 

1,500 

2,100 

3,300 

4,400 

San Tomas A.quinas Cr. at 

Stevens Cr. Blvd. 

600 ' 

* 

1,600, . 

2,200 

2,900 

3,500 

Guadalupe River at San Jose 

1,000 

6,600 

9,300 

13,500 

■ 17,000 

Coyote Cr. near Madrone 

200 

2,500 

4,500 

10,000 

14,000 

Coyote Cr. after junction' . 
Silver Cr. 

1,400 

6,200 . 

8,800 "13,500 

19,000 


A-13. WATER RESOURCES 


The "water needs of" the Santa Clara County area will he mat hy 
existing and planned water resource development. Surface storage hy 
reservoirs of the Santa Clara Valley Water Conservation District 
totals about 157,000 acre-feet, prpducing an average annual yield 
under present methods of operation of about 60,000 acre-feet. Develop¬ 
ment of surface storage at the New Guadalupe site would make "use of 
some of the runoff which is presently wasted to the Bay during years of 
excess runoff. Estimates by the Water Conservation District indicate 
that an average annual yield of 3,500 acre-feet could he developed, 
from a storage capacity of 5,500 acre-feet at the New Guadalupe site. 
Estimates of increased yield from Lexington Reservoir on Los Gatos Creek 
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indicate that during a typical 20-year runoff period (1943-62) an 
additional average annual yield of about 1,400 acre-feet could be 

I 

developed by increasing the conservation.storage by 5,000 acre-feet, 
or an increase of 6,400 acre-feet, per year could be developed by 
increasing storage by 38,000 acre-feet.’ The present average yield is 
about 11,000 acre-feet per year from 21,400 acre-feet of.storage. 
Studies by others indicate that the most economical source of addi¬ 
tional uater is from the South Bay Aqueduct, a feature of the State 
of California Water Plan, and the proposed San Felipe project of the 
U.S. Bureau of Reclamation. 

'• HYDRAULICS 

A-14. HYDRAULIC DESIGN CRITERIA ■ 

Channel improvements would consist of unlined trapezoidal e'arth 
channels with and without levees in the lower reaches, riprapped lined 
trapezoidal sections where design velocities would cause erosion and 
concrete lined rectangular channels through highly developed urban and 
commercial areas. Design discharge velocities are sub critical in the 
unlined and riprap lined channels and supercritical in the concrete 
lined channels.. The hydraulic design is in accordance with criteria 
presented in the preliminary draft of EM 1110-2-1601,, "Hydraulic Design 
of Flood Control Channels." Design water surface determinations for 
the channels in the lower reach of Guadalupe River and Coyote Creek' 
are based on backwatering from a mean higher high water tidal condition 

i : - 

at the mouth of the streams coincident with peak design discharge,' or 

. , ■ * I * 

highest estimated tide with 25 percent of the design discharge. . Normal. 
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A. 


depth of flow computations were used for determining the water surface 
profiles in the upper readies. Adopted "n" values for use in 
Manning’s Formula are: 

a. Trapezoidal unlined channels 0.030 

b. Trapezoidal channels withiriprap 

lined side slopes' 0.035 

c- 

c. Rectangular concrete lined channels 0.014 

Minimum freeboards provided over a design water surface and/or 
highest estimated tides are: 

a. Trapezoidal unlined channels 3 feet 


b. Trapezoidal channels with riprap lined 

side slopes 

c. Concrete lined channels 


3 feet 


(1) Design water surface above general 

ground elevation 3 feet 

(2) Design water surface below general 

ground elevation -1 feet 

A-15. PRESENT CONDITIONS - GUADAHJPE RIVER 

The Santa Clara County Flood Control and Water District has 
constructed, or assisted in construction of, a portion of their plan 
for channel improvements on the Guadalupe River during the period 1959 
to the present. The improved channel is designed for a capacity of 
12,000 c.f.s. with three feet of freeboard. The completed work extends 
from the Interstate Highway '280 crossing downstream 6.6 miles to the 
Southern Pacific Company railroad crossing in the town of Alviso. 

Levees extend from Brokaw Street to the downstream end of the project. 
The present channel provides unmarked improvement over former channel 
capacities. Bridges within the improved’ reach have been enlarged 
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commensurate with the improved channel section and the channel has 
"been completely realigned from the Alviso-Milpitas Road crossing to 
the downstream end of the work in Alviso. In general, the improved 
channel follows the former channel alignment upstream of the Alviao- 
Milpitas Road to Interstate Highway 280. The reach from Alviso extend¬ 
ing four miles downstream to Coyote Creek Slough has been partially 
improved. The bottom width varies from 200 to 600 feet and the crests 
of the levees vary from six to ten feet in elevation throughout. A 
large channel section is required due to the existing and adopted 
flat hydraulic gradient. Levees for a distance of 1,500 feet along¬ 
side the town of Alviso, which is about five feet above mean sea level, 
have not been fully improved. The estimated channel capacity in this 
reach is between 8,000 and 10,000 c.f.s.,-and flows in excess of these' 
amounts cay cause inundation in the Alviso area. The existing Southern 
Pacific Company railroad bridge at Alviso is periodically inundated 
during extreme high tides. The local occurrence of land subsidence 
has added to the problem. 

A-16. Existing channel capacities from Interstate Highway 280 to the 
junction of Los Gatos Creek are estimated to be 10,000 c.f.s., except 
directly below the junction at St. John Street where a low area on the 

I 

right bank reduces the channel capacity somewhat. The. channel size 
and capacity of the Guadalupe River upstream of Los Gatos Creek are . 
variable. Channel conditions vary from good to fair with some poor 
augments, unstable bank conditions and undesirable obstructions. 
Channel capacities range from 10,000 c.f.s. to a minimum of about 5,000 
c.f.s. toward the upstream end of the project. 
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A-17. The channel capacity of Los G&tos Creek upstream of Dry Creek 
exceeds 7,000 c.f.s. in the wide downstream part but reduces to 3,500 
c.f.s. in the narrower channel upstream of Vasona Lamj the extent of V. 
flooding during greater flows"would be small and restricted in area. 
Downstream of Dry Creek, the channel has minimum sections with capac¬ 
ities as low as 4,000 c.f.s. All bridges in the reach between the 
confluence with the Guadalupe River and Dry Creek would require major 

■ f • • . • ■ 

to minor modification or transitioning of the channel sections through 
the bridges. 

A-18. FLOOD-CONTROL SOLUTIONS CONSIDERED - GUADALUPE RIVER 

The present urban character of much of the Guadalupe flood plain 
and the expected future urbari development of the remaining area of the 
flood plain justify consideration of a high degree of protection! 
particularly, where levees are required as part of the plan of improve¬ 
ment. The selected plan of improvement for Guadalupe River would consist 
of an improved channel through the flood plain which would increase the 
scope of the county project to provide standard project flood protec¬ 
tion. Completion of the first stage construction of the county project 
would provide a 35-year protection if upstream conservation reservoirs ; 
continue to be operated in the future as in the past. 

A-19. The alternative solution to the Guadalupe River flood problem 
would be the modification of Lexington Dam to provide 16,000 acre-feet 
of assured flood-control storage between 1 November end 1 April and 
cocrpletion of the first stage construction of the county project on 
Guadalupe River. This storage would increase the degree of protection 
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of the county channel below Los Gatos Creek to a 1 percent chance flood 
and would provide the same degree pf protection on Los Gatos Creek with¬ 
out any channel improvement. Flooding' would not be prevented on the 
Guadalupe River above the junction with Los Gatos Creek or in parts of 
Alviso where a high-flood potential from adjacent Coyote Creek would 
remain, unless accompanied by improvements on Coyote Creek. However, it 
is doubtful if channel improvement on these reaches could be justified 


incrementally on the basis of damage prevented. Preliminary’-studies 
were also made to determine the feasibility of providing flood-control 
storage on Guadalupe Creek at the New Guadalupe damsite and at the , I 
existing Calero and Almaden conservation reservoirs. Due to the smalljl 
drain-age areas controlled by these dams,' the downstream reductions in' 
flood peaks are too small to justify detailed studies. 

A-20. PLAN OF IMPROVEMENT - GUADAHJF3 RIVER 

The plan for improving Hie channel of Guadalupe. River including 
the lower reach of^fes Gatos Creek is presented on Plates A-8 to A-10. 
The plan would prcvfae pr<?8®ction against the following standard pro¬ 
ject flood peak discharges: 

Location . ' Discharge 

. ' “"(cTfTsTT 


\ 


Guadalupe River 

Downstream from the confluence of 
Los Gatos Creek ' 

Upstream from the confluence of Los Gatos 
Creek to Canoas Creek 

From Canoas Creek to Branham lane 

Los Gatos Creek 

Mouth to confluence of Dry Creek 


30,000 



16,000 

14,000 

14,000 






The lover end of the plan of improvement in Alviso Slough vould consist 


ri 


KJ 


t 

; \ 

o 


\ 


of a 19,,000-foot reach of trapezoidal channel with bottom width of 400 
feet and 1 on 5 sides slopes with levee grade established to provide 
a minimum of three feet of freeboard. Design flow depths would vary 
from 27 feet to 17 feet in the reach from the mouth of Alviso Slough 
to the town of Alviso., In the 1,700-foot reach below the Southern 
Pacific Company railroad crossing at Alviso, the channel would tran- 
sition to a bottom width of 200 .feet. The bottom width would tran¬ 
sition to 180 feet in 2,400 feet and to 170 feet in 1,600 feet in 
the reaches ups tream extending to the Alviso-Milpitas Road. In the 
21,000-foot reach extending from the Alviso-Milpitas Road to the 
Bayshore Freeway crossing, the side slopes would be 1 on 3 and the 
bottom width would transition to 90 feet with flow depths varying 
from 17 to 23 feet. A two-foot drop structure would be located 900 
feet downstream of the, Montague Road crossing. The trapezoidal . 
leveed channel in the 10,200-foot reach between Bayshore Freeway 
crossing and the Interstate Highway 280 crossing would have a 90-foot 
bottom width with flow depths varying from 24 to 25 feet. Side slopes 
would vary from 1 on 3 to l.on 2.5. There would be four 6-foot drops 
in the reach. A transition and stilling basin structure at the upstream 
end of the earth channel would join the downstream end of the rectangular 

•' . . •• . - ■ ■ ■ • • • ? ■ k 

concrete lined channel about 1,200 feet upstream of Interstate Highway 

. 

280 . 
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A-21. Proceeding upstream, the 7,100-foot reach to a proposed tran- 

N 

sition structure at St. John Street.would consist of a 100-foot wide 
rectangular concrete lined channel. Channel flow depth would he 11.5 
feet. A junction transition structure would extend from St. John 
Street through the confluence of Los Gatos Creek and the Guadalupe 
River. The rectangular concrete lined channel in the 10,SOO-foot 
reach from St. John Street to West Alina Avenue would have widths 
varying from 85 feet at the downstream end to 65 feet at the upstream j 

I 

end with depths of flow varying from 12, to 10 feet. A trapezoidal 
earth channel with riprapped sides would extend 18,700 feet to the . 
upstream end of the project at Branham lane. The bottom width would 
vary from 40 to 35 feet and the flow depths frcm 15 to 17 feet. 

A-22, The proposed channel alignment and grades were selected to 
follow as closely as practical the existing channel. Drop structures 
would he required in the reach starting from a point immediately below^ 
Montague Road bridge and’extending upstream to the proposed concrete 
lined section near the Guadalupe Parkway bridge. The flat gradient 
of the streaabed between the drop structures keeps the design veloci¬ 
ties below 8 feet per second and eliminates the need for riprap lining 
of the channel. In the tidal area the unlined section would have 
design velocities of about 2 feet par. second, increasing to 8 feet par 
second at the upstream end near the Montague Road bridge. The design 
velocity in the concrete lined channel reach would be 26 feet per 
second. The trapezoidal section upstream from West Alma Avenue would 
require riprap on the side slopes to prevent erosion. The design 


\ 
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velocities vould "be 10 to 12 feet per second. Freeboard for the rec¬ 


tangular and trapezoidal channel sections vonld be 1 and 3 feet, 
respectively.’ Several bridges vould require replacement or modification 
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rectar^ular"^ . 
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vould have..>:n«Xi!^8£aafefeg>teto»;^dfe^ _ The 

with riprau..-,s.ides^exte»diftiy^^ Channel bottom 

vidth vould be 40 feet . Velocity in the con- 

Crete section vould be 21 feet per second and in the riprap section it 
vould be 13 feet per second. Freeboard vould be one foot in the rec¬ 
tangular section and three feet in,the trapezoidal section. Several 
bridges vould be modified to accommodate the design flow. The selected 
plan of improvement is shown'on Plate A-8, profile and details of 
Guadalupe Fiver on Plate A-9 and profiles and details of Los Gatos 
Creek on Plate A-10. Hydraulic design data are given' in Table A-6. 
A-24. PRESENT CONDITIONS - COYOTE CREEK: 

Channel capacities on Coyote Creek are inadequate to carry infre¬ 
quent floods of large magnitude. Hie channel has restricted sections, 

* i 

inadequate bridge openings, heavy growth of brush, accumulated debris 
and silt deposits. In the lover reach, the backwater effect _ durlng 
high tides further reduces the channel capacity. The estimated exist¬ 
ing capacities vary from about 4,000 c.f. s. near the ETimits Freeway to 
about 1,500 c.f.s. Just upstream from Dixon Road near the Kilpltas city 
limit. 
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A-25. FLOOD-CONTROL SOLUTIONS COLSHSR2D - COYOTE CREEK 

Preliminary studies indicate that it would not be practical to 
construct a dam on Las Animas Creek above Anderson Dam, or to increase 
the storage at the existing Anderson and Coyote Reservoirs for flood 
control due to the high degree of incidental flood control presently 
provided. The present urban character of much of the' potential flood 
plain and predicted urban development of most of the remaining flood 
plain dictates that a highi degree of protection should be provided, 
particularly in leveed areps. Preliminary design plans for channel 
improvement to provide standard project flood and 50 -year flood pro¬ 
tection were prepared. The plan would consist of trapezoidal earth 
channels with levees from the downstream end to the confluence of 
Miguelita Creek with Coyote Creek and continue upstream with rec¬ 
tangular concrete lined channels to Story Road. No improvement on 
tributary streams is - considered 1 due to' the plans of the Santa Clara 
County Flood Control and Water District to improve most of the 

i 

tributaries for protection'against the estimated 50-year flood. 


A-23 


Y 

\ 






A-26. PLAN OP IMPROVEMENT - COYOTE CREEK 

Present and continuing development of the flood plain for urban 
and commercial uses and the requirement for levees indicate that the 
standard project flood should he selected as the basis for the plan 
of improvement. The plan is presented on Plates A-8 and A-ll. The 
design discharges were taken to vary from 26,600 c.f.s. near Story 
Road to about 40,000 c.f.'s. at the upstream end of the tidal slough, 
where the capacity is sufficient to'carry the design discharge. Im- 
proved channel dimensions in the 11,700-foot reach between the down¬ 
stream. end of the plan to Station 117+00 would consist of a bottom 
width of 350 feet with 1 on 5 side slopes and a levee grade at approxi 
mate elevation +10.00 feet mean sea level. In the 8,300-foot reach 
between Station 117+00 and Station 200+00, the channel would have a 

bottom width of 300 feet with 1 on 4 side slopes and varying' depths 

' I. ' : - 

of flow of 14.5 to 17-0 feet. The bottom width of the trapezoidal . 
channel section in the reach from Station 200+00 to the confluence 
with Miguelita Creek would vary from 160 feet to 140 feet with 1 on 3 
side slopes and would have depths of 15 to 18 feet. The levees would 
have an average height of 6 feet above ground for a distance of 2.7 
miles upstream from Station 117+00 to the Alviso-Milpitas Road, free¬ 
board would be 3 feet minimum,. The 13,500-foot reach of rectangular 
concrete lined channel from the confluence with Miguelita Creek to 
Story Road would have bottom widths varying from 70 to 50 feet with 
wall heights of 25 to 26 feet.. One foot minimum freeboard would be 
provided in the concrete section. It is estimated that some ten bring 


would need to be 








replaced. The selected plan of. improvement is shown on Plate A-8 and 
profiles and details are shown on Plate A-11. Hydraulic design data 
are given in Table A-6. 

A-27. OTHER STREAMS 

Other streams in the area covered by the authorization include 
Matadero Creek, Adobe Creek, Permanente Creek, Stevens Creek, Calabazas 
Creek. Saratoga Creek and San Tomas Aquinas Creek. A field investigation 
was conducted to determine the need for possible flood-control improve¬ 
ment on these streams. The Santa Clara County Flood Control and Water 
District has done work on most of these streams and plans work on the 
remainder to provide protection up through the estimated 50-year flood.. 
Residual flood damages ore jtoo small to warrant enlarging the county 
improvements to provide for a higher degree of flood protection. 

A-28. INTERIOR DRAINAGE 

Ho detailed plans' for Interior drainage have been developed. Connec¬ 
tions would be made to existing lines draining into the channels, and 
additional drainage facilities and ponding areas would be provided 
where construction would interrupt the'present drainage pattern. 
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TABLE A-l 


Hydrologic Data 
Major Storms Since 1940 






Basin Bunoff and Peak Discharge j 


Rainfall 

at Selecte 

d Stations 

Coyote Creek 1/ 
nr Madrone 
(196 sq.m.) 

Guadalupe River 
at San Jose l/ 
(146 sq.ni.) 

Saratoga Creek 
at Saratoga 
(9.2 sq.mi.) 

Katadero Creek 

Storm Dates 

San Jose 
(Inches) 

Wrights 

(inches) 

Coyote Dan 
(inches) 

nr Palo Alto 
(7.2 sq.mi.) 

26-29 February 
1940 

2.61 

11.55 

. 4.35 

2.3 in. 

3,920 cfs 

4.3 in. 

8,680 cfs 

7.0 in. 
2,540 cfs 

4.6 in. 2/ 

600 cfs 2J 

*3-6 April 1941 

1.36 

4.68 

2.08 

1.5 in. 

4,180 cfs 

1.9 in. 

6,330 cfs 

3".l in. 

608 cfs 

1.7 in. Z/ 

550 cfs 1/ 

16-19 November 
1950 

2.56 

. 14.37 

3.46 

1.1 in. 

230 cfs ■ 

1.1 in. 
2,730 cfs 

2.5 in. 

826 cfs 

N.R. 

10-13 January 
1952 

2.75 

7.62 

3.33 

2.8 in. 

- 65 cfs 

3.9 in. 
8,000 cfs 

4*3 in. 
1,430 cfs 

N.R. 

21-24 December 
1955 

3.55 

16.64 

7.87 

3.1 in. 

10 cfs 

4.7 in. 

5,570 cfs 

6.0 in.' 
2,730 cfs 

2.9 in. 

854 cfs 

1-4 April 1958 

2.82 

9.3S 

5.16 

2.1 in.' 

5,750 cfs 

4.1 in. 
9,150 cfs 

4.9 in. 

772 cfs 

2.7 in. 

672 cfs 

29 January - 1 
February 1963 

6.46 

19.61 

10.03 

2.3 in. 

10 cfs 

5.6 in. 

6,240 cfs 

5.9 in. 
1,160 cfs 

1.5 in. 

641 cfc 


1/ Basin runoff in inches is adjusted to include change in storage of reservoirs. Peak discharge is that v/hich 
vas recorded under conditions at the time of storm occurrence. 


jg/ Estimated as equal to Los Traneos Creek at Stanford University. 
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SABLE A-2 


Annual Maxima Discharges 
gypleal of Unregulated Streams 


Matadero 

Creek 

Saratoga 

Crook ' 1 

Ponitcncis 

1 Crock 

at Palo 

Alto 

! at' Saratoga ■ 

; at Son Jod-o 1/ 

(7.2 sq. 

mi.) • 

i (9.2 eq 

0 mi.) | 

(21.5 cq. 

mi.) 

Date Discharge 1 

1 TSate 

PiscfoaT*f?9 i 

ID fit - 1 SI 

jay, 

1 

(c.f.s.) 


n 

CO 

* 

0 

.—^ - 


(c.f.s.) 



1 Jan. 1934 

.314 





4 Jsn. 1935 

254 





21 Feb. 193o 

268 





13 Feb. 19”7 

910 



. 


2 Feb/.. 193-3' 

611 





8 Mar. 1939 

110 

6 Fob. 1939. 

44 



27 Feb. 1940 

2,540 

31 Mar. 1940 

257 



4 Apr. 1941 

608 

4 Apr. 1941 

184 



24 Jan. 1942 

620 

6 Feb. 1942 

240 

Record started 

21 Jan.. 1943. 

1,650 

9 Mar* 1943 

123 

in 1952 


4 Mar. 1944 

175 

4 Mar. 1944 

■ 163 



1 Feb. 1945 

898 

26 Mar. 1945' 

93 



21 Dec. 1945 

287 

4 Jan. 1946 

'73 



22 Nov. 1946 

' 100 

10 Mar. 1947 

10 



29 Apr. 194S 

134 

24 Mar. 1943 

2&\ • 



11 Kir. 1949 

293 

12 Mar. 1949 

79 \ 



, 5 Feb. 1950 

222 

17 Jon. 1950 

89 



18 Nov. 1950' 

826 

5 Jan. 1951 

220 " 



12 Jan. 1952 ' 

' 1,240 

15 Jan. 1952 

372 

6 Dec. 1952 

535 

7 Doc. 1932 

494 . 

30 Doc. 1952 

• : 35 

19 Mar. 1954 

26 

17 Jan. 1954 

232 

14 Feb. 1954 

19 . • 

18 Jan. 1955 

170 

26 Feb. 1955 

107 

19 Jan. 1955 

65 

22 Dec. 1955 

854 

22 Doc. 1955 ' ■ 

2,730 

23 Doc. 1955 

372 

24 Feb. 1957 

28 

24 Feb. 1957 

• 225 

6 Mar. 19^? 

<0 

2 Apr. 1958 

672 

2 Apr. 1953 

772 

3 Apr. 1953 

506 

16 Feb. 1959 

340 

16 Feb. 1959 

683 

21 Feb. 1959 

70 

8 Feb. I960 

139 

8 Feb. 1969 

178 

10 Feb. 196-0 

71 

25 Nov. 1961 

45 

1 Dec. 1931 ■" 

129 

29 Jan. 1961 

1 2 

5 Mar. 1962 

365 

14 Feb. 1962 

432 

16 Fob. 1962 

' 94 

31 Jan. 1963 

600 

31 Jan. 1963 

1,250 

28 Mar. 1963 

123 

20 Jan. 1964 

223 

20 Jan. 1964' 

333 

21 Jan. -1964' 

57 

5 Jan. 1965 

219 

! 5 Jan. 1965-' 

i 

535 

23 Doc. 1564 

303 

1 

1 


Moan daily values}. peak discharges available of tor 1961. 
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Annual Maxima Discharges - Guadalupe River at San Jose 




(Drainage 

Area 146 square miles). 




iDischa.r/?e in Cubic Feet 

nor Second ! 





Adjusted to Condition 



; 

Adjusted to 1952-65 

of full Reservoirs at! 


Date 

Recorded 

Reservoir Condition 

Beginning of Annual s 



Discharge 

and Operation 

J/U, jfftjxfi Eye* r 

t ■ 1 

lq %o 

5 Mar. 1930 

4,330 

1,700 

3,700 x 

Si 

Oct. '30-Sop. 1931 

0 

100 

100- 

32. 

27 Dec. 1931 

6,700 

2,700 

5,000- 


29 Jan. 1933 

365 

. 100. 

300- 


1 Jan. 1934 

2,450 

1,000 

2,100- 

•2 1 -<r"» 
2>.i 

9 Jan. 1935 

1,650 

700 

1,400 

3>t2> 

21 Feb. 1936 

910 

■ ICO 

700 - 

sy 

13 Feb. 1937 

6,070 

1,100 

5,000- 

S-g 

11 Dec. 1937 

6,660 

4,500 

’ 4,500" 

-zq 

9 Mar. 1939 

338 

100 

200 - 

40 

27 Feb. 1940 

8,680 

5,100 

7,300 " ■ 

HI 

4 Apr. 1941 

6,330 

5,500 

.5,500" 

HZ 

24 Jan. 1942 

4,090 

1 . 1,700 

3,600- 


23 Jan. 1943 

6,350 

4,400 . 

7,000- 

HU 

4 liar. 1944 

1,960 

800 

• 1,700"" 


2 Feb. 1945 

6,660 

3,400 

. 7,300" ", 


22 Dec. 1945 

1,640 

100 

1,200" 

ir/ 

22 Nov. 1946 

• 394 

100 

300- 


29 Apr. 1948 

890 

100 

600". 

4 Q 

10 liar. 1949 

2,500 

. 1,900 

3,000-" . 

cp 

6 Feb. 1950 

1,340 

100 

900" 

ST i 

18 Nov. 1950 

2,730 

500 

'2,000" 

rz. 

12 Jan. 1952 

8,000 

2,800 

11,600" 

ra 

4 D 

7 Dec. 1952 

738 

Same 

1,800" k .. 

STM- 

13 Feb. 1954 

485 

as 

1,200" ! \ ‘ 

rr 

18 Jan. 1955 

608 

rocorded 

1,500" 

\ 


23 Dec. 1955 

.-5,570 

discharge 

17,000" 

sr 

24 Feb. 1957 ' 

666 


1,700" 

ex 

2 Apr. 1958 

9,150 


9,150 

1 

y?3> 

16 Feb. 1959 

1,590 


4,000" 



1 Feb. I960 

125 


300- 

j 

61 

1 Dec. I960 

279 


300" 



15 Feb. 1962 

1,380 


3,500- 


■6'i 

13 Oct. 1962 

6,300 


13,500 

! 

(f? £j 

20 Jan. 1964 

1,980 

n 

4,300 

1 

£5 

5 Jan. 1965 

1,340 

11 

3,000- 

1 


Note: Alroaden, Calero, Vasona and Guadalupe reservoirs with a 
total storage of 15,800 acre-feet wore constructed in - 
1935;' Austrian Dam (6,200 acrc-feet) constructed in 1950; 
and Lexington Dam (21,400 acre-foot) was constructed in 
1953. 










Annual Maxima Discharges 


Co to to Creek Kfarr Madyone 

(Drainage Area 193 to 196 square miles) 


Date 

Recorded 

Discharge 

Date 

Recorded . 
Discharge 


(c.f.s.) 


(c.x *3.) 

19 Mar. 1905 

3,000 

4 Mar» 1944 

3,050 

19 Jan. 1906 

8,350 

2 Feb. 1945 

6,580 

11 Dec. 1906 

8,210 ' 

5 Jan. 1946 

504 

25 Jan. 1908 

2,150 

1 23 Nov. 1946 

196 

21 Jan. 1909 

8,230 

12 Anr. 1943 

221 

9 Dec. 1909 

3,000 

•a 11 Mar. 1949 

663 

7 Mar. 1911 

25,000 • 

28 Jan. 1950 

' 365 

12 Mar. 1912 

1,210 

22 Nov. 1950 

230 

21 Feb. 1917 

10,100 

1 Apr. 1952 

93 

12 Mar. 1918 

2,090 

7 Dec. 1952 

93 

10 Feb. 1919 

8,030 

Sep..1954 

460 

22 Mar. 1920 

'970 

17 Apr. 1955 

113- 

30 Jan. 1921 

5,130 

' 16 May 1956 

. 93 

10 Feb. 1922 

9,760 

14 July 1957 

127 

24 Jan. 1923 

9,200 

3 Apr. 1953 

5,750 

27 Jan. 1924 

8 

5 Aor 1959 

176 

23 Feb.' 1925 

1,000 

20 Oct. 1959 

170 

13 Feb. 1926 

7,180 

13 Apr. 1961 

180 

16 Feb. 1927 • 

6,34'b 

• • ', 22 Feb. 1962 

183 

27 Mar. 1928 

3,530 . 

■ • 17 Jul. 1963 

245 

3 Feb. 1929 

920 

25 Mar. 19^4 

217 , 

5 Mar. 1930 

6,500 

19 Jun. 19.65 

113 

15 Feb. 1931 

178 



28 Dec. 1931 

10,600 



29 Jan. 1933 

2,080 

' ' ' »' . . 


1 Jan. 1934 

2,010 



8 Apr. 1935 

5,340 



22 Feb. 1936 

1,020 



22 Mar. 1927 

4,060 



11 Feb. 1938 

6,670 



9 Mar. 1939 

283 



29 Feb. 1940 

3,920 



4 Apr. 1941 

4,180 



6 Feb. 1942 

2,230 



21 Jan. 1943 

5,450 




Note: Regulation by Coyote Reservoir beginning in 1936 (capacity 
24,500 acrc-foot) and Anderson Reservoir beginning in 1950 
(91,300 acre-foot). 


I 





TABLE A~&> 


Standard Project Sto r m R n. inf pl l Distri bu tion 


Ti 

Hour 

Hourly Rainfall in Percent- 
me of 72-Hour ■ Total- • f 

!v - 

Hour 

Hourly Rainfa 
m. of 72-Ho 

Dry Distributio n 

11 in Percent 
nr Total 

Day Distribution Distribution! 

Distribution 


" 

. A 

B 



A 

B 

9 

1 

.3 


1 

3 

5.3 ' 

6.7 . 

' 10 

1 

.2 


| 2 

3 

2.4 

3.0. 

11 

1 

.4 


3 

3 

2.0 

1.9 

12 

1 

.2 


4 

3 

2.8 

2.6 

13 

1 



5 

3 

. 3.3 

. 3.6 

14 

1 

.1 


| 6 

. 3 

2.5 

3.0 

15 

1 

• .1 


7 

3 

2.6 

2.8 

16 

1 

.2 


f 8 

3 

1.8 . 

2.2 

17 

1 



I 9 

3 

2.0 

2.1 

13 

1 



| 10 

3 

1.8 

1.7 

19 

1 


■ 

j- 11 

3 

1.0 

1.0 

20 

1 



12 

3 

1.3 

.9 

21 

1 

.1 


13 

3 

1.4 

1.0 

22 

i 

.1 


u 

3 

1.2 

.9 

23 

l 

.2 


15 

3 

2.9 

3.5 

24 

i 

.2 

• 

16 

3 

2.3 

4.1 

1 

2 

.9 

.1 

17 . 

3 

1.2 

• 1.8 

2 

2 

1.3 

.3 

1 13 

3 

1.1 

1.4 

3 

2 

2.9 

1.8 

19 

3 

.7 ' 

1.1 

4 

2 

4.6 

4.4 I 

20 

3 

1.2 

1.4 

5 

2 

1.9 

3.5 

f 21 

3 

.6 

1.0 

6 

2 

2.8 

2.7 ! 

j 22 

3 

.6 

. .7 

7 

2 

2.1 . 

2.0 ! 

j 23 

3 

.7 

. *8 

8 

2 

2.2 

2.7 | 

i 24 

3 

.7 

. .7 

9 

2 

‘.8 

l.o : 

I 1 

4 

■ .8 

.8 

10 

2 

1.0 

.9 . 

2 

4 

1.0 

1.1 

11 

2 

.6 

.5 

3 

4 

1.1 ■ 

1.4 

12 

2 

.4 

.4 ; 

4 

4 

.8 

1.0 

13 

2 

.8 i 

.6 f 

5 

4 

.7 

1.1 

14 

2 

.4 

.3 i 

6 - 

4 

.5 

.7 ■ 

15 

2 

.2 ■ ; 

.3 

7 

4 



16 

2 

.3 . 

.1 ! 

8 

4 


' .4 

17 

2 

. .3 

t 

i 




13 

2 

1.2 

.2 l 





• 19 

2 

1.1 

.2 | 

s 




20 

2 

2.5 

.7 . 

1 




21 

2 

4.6 

2.2 ! 





22 

2 

4.1 

4.0 

l 




23 

2 

5.6 

5.9 





24 

' 2 

7.0 • 

8.4 ! 

8 




Notps 

: Firs 

t day corresponds 

with 21 December 1955. 



Distribution A is average) of Freedom 


Stayton 

Kino and Hollister 

! recorders. 






Die 

tribution B is average of Stayfcon 

Mine, 

Hollister and San 

Pear. 

Ea 

utista 

recorders. 

i 










TABLE A-6 


HYDRAULIC DESIGN DATA 


Guadaluoe River and Adjacent Streams 
Santa Clara County. California 


Stream and Reach 

Reach 

Length 

(Lineal 

Standard 

Project 

Flood 

Discharge 

Channel 

Bottom 

Width 

Channel 

3ottom 

Depth 
of • 
Water 

Average 

Velocity 

Channel_ 


feet) 

(c? Se } 

(Feet) 

Slope 

(Feet) 

( f.n.s .) 

Type 

Side Slone 

GUADALUPE RIVER 

Coyote Creek to Alvlso- 
Milpitas Road 

2Uj>7C0 

30,000 

400 to 
170 

0.0005 

25 to 17 

2 to 7 

Earth 

1 on 5 

Al'vise-Milpitas Road to 

Montague Road : 

12,100 

30,000 

170 to 
130 

0.0006 

17 to 21 

7 to 8 

Earth 

1 on 5 thru 
1 on 3 

ISonti'^ao Road to Bayshore 
FrOw'VJciy 

8,900 

30,000 

130 to 

9° 

0.0007 

21 to 23 

8 

Earth 

1 on 3 

Bay shore Freeway to 

Hamlins Street 

10,300 

30,000 

90 

0.0006 

23 to 25 

8 

Earth 

1 on 3 thru 
1 on 2.5 

Hemline Street to 

Los Gatos Greek 

8,500 

30,000 ■ 

100 

0.003 

11 

26 

Concrete 

Vertical 

Los Gatos Creek to 

Host Alma Avenue 

10,600 

16,000 

85 to 

65 

0.0025 

0.0028 

10 

26 

Concrete 

Vertical 

West Alisa Avenue to 

Csnoas . Creek 

8,200 

16,000 

65 to 
40 

0.0023 

0.0032 

15 to 17 

11 to 12 

. 

Earth j 

and Riprap; 

1.on 2.5 

| Canons Creek to 
j Bronhcui Lane 

10,500 

' 

14,000 

40 to 

35 

0.0025 

0.0034 

17 to 16 

10 to 12 

Earth 

and Riprapj 

1 on 2.5 










TABLE A-6 (continued) 


HYDRAULI C DESI GN D ATA 


' 

Stream and Reach 

Reach 

Length 

(lineal 


Channel 

Bottom 

Width 

Channel 

Bottom 

Depth 

of 

Water 

Average 

Velocity 

Channel. 

feet) 

(Feet) 

Slone 

(Feet) 

(f,P.s.) 

Type 

Side Slone 

LOS GATOS CREEK 









Junction Guadalupe River 
to Auzsr&is Street 



47 

0.0020 

14.5 to 
15.5 * 

21 

Concrete 

Vertical 

Auserais" Street to Mouth 
of Dry Creek 


14,000 

35 

0.0040 

14 

12.5 

Earth 

1 on 2.5 

COYOTE CREEK 









Coyote Creek Slough to 

Lower Penitsncia. Creek 

14,000 


350 

0.0005 

15 

6.3 

Earth 

Ion 5 

Lower Penitsncia.Creek 
to Station 230+00 

6,000 

.33,000 

300 ; 

0.0005 

15 

6.3 

Earth 

1 on 4 

Station 200-1-00 to 
Alviso-Milpitas .Road 


. 33,000 

160 

0.0011 

17 

9.1 

Earth 

1 on 3 

Alvico-KLlpitas Road to 

Fox Lane 

17,700 


160 

0.0011 

17 

.9.1 

Earth 

1 on 3 

Fox Lane to Upper 

Penitsncia Creek 


. 

33,000 

140 

0.0024 

17 to. 

14 

12.3 - 

Earth 

1 on 3 


Upper Penltoncia Creek 
to Miguolita Creek 

4,900 


140 

1 

1 

0.0009 

18 to 

19 

8.5 

Earth 

1 on 3 

Miguelita Creek to Reed 
jStreet, Extended 

. 

-8,300 


70 

j . 

6.0009 

21.5. 

17.6 

Concrete. 

Vertical 

Reed Street, Extended to 
Story Road 

5,200 

26,600 

' 50 

0.0017 

23.5 

22.8 

Concrete 

Vertical 


.. 
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' REPORT 0? SURVEY 
ON 

GUADALUPE RIVER AMD ADJACENT STREAMS 
FOR 

FLOOD CONTROL AND ALLIED PURPOSES 

SANTA CLARA AND ALAMEDA' COUNTIES 
CALIFORNIA 

t 

APPENDIX B 

FLOOD DAMAGES AMD FLOOD CONTROL BENEFITS 

INTRODUCTION 

B-l. FJRPOSE ' ' 

This appendix summarizes 'the flood-control benefit studies mde 
for Survey Report, Guadalupe Rijver and. Adjacent Streams. 

I 

B-2. LOCATION AND DESCRIPTION OF INVESTIGATION AREA 

The study area comprises the greater part of Santa Clara, County 
embracing the drainage basins of the Guadalupe River, Coyote Creek and 
eight major adjacent streams - Matad'ero, Saratoga, permanente, Caiabaza: 
San Tomas Aquinas, Adobe, Barron and Stevens (Plate l). ■ Guadalupe 

River rises in the Santa Cruz Mountains and flows in a northward course. 

emptying into San Francisco Bay at the town of Alviso. Coyote Creek 

i 

rises in the Mount Hamilton Range east of Gilroy, flows northwestward 
through the middle of Santa Clara County and empties into San Francisco 
Bay east of the town of Alviso. All of the eight adjacent streams 
rise in the Santa Cruz Mountains and flow northeastward through heavily 
populated areas. Mat&dero, Barron, Adobe, Permanente' and Stevens 
Creeks flow directly into San Francisco Bay, sharing a common flood 
plain in their lower reaches. Calabasas and Saratoga Creeks flow into 
San Tomas Aquinas .Creek and thence 'into' Guadalupe Slough. The flood 
plain of all these streams occur, for the most part, in the recently * 
developed areas between El Camino Real and San Francisco Bay. 


B-l 




ECONOMIC DEVELOPMENT ! : 

’ ■ . . . • ‘ i : 

B-3- POPULATION I 

The 1967 population of Santa Clara County is estimated at 
967 , 000 , an increase of approximately 50 percent since i 960 . Major 
residential development and population increase have taken place in 
the project area. In the 'lover reaches of both the Guadalupe and 
Coyote basins, industrial and commercial expansion have taken place 

at a very rapid rate during the past ten. years. Development of re- 

* V. 

sidential lands has taken place in the upper reaches of both of these 

basins with an accompanying decline.in agricultural, activity. Future 
development of the upper areas of. the Guadalupe and Coyote basins is 
expected to. be at a somewhat slower rate than that of the lower 
reaches due to the rough, mountainous character of the remaining 
available lands. The distance from centers of employment in the 
lower reaches of ohese basins and adjacent areas will, also, con¬ 
tribute to a slow growth rate. Population projections for the three 

basins and for Santa Clara County for the period 1960-2065 are given 

1 

in Table 3-1. Currently the population of the study area accounts 
for over 85 percent of the county total. As other, areas of the county 

develop this percent is expected to’ decline to 80 percent in 2015 and 

. . ' . '* ! 

75 percent in 2065 . 


B-2 



B-4. ECONOMIC CHARACTERISTICS 

Economic activity is centered in the Guadalupe River 0.1 i'wv tjii C» 0 i.k iy 

otreans portions of the study area. . Much of the present level of 
development has been achieved since 1955 * During this period economic 
activity in these two basins has shifted from highly productive 
agriculture to a specialised manufacturing center of national importance 
Much of this groath has been .the result of very rapid development of 


the area as a major research and manufacturing center for "space-age 
hardware" and as a center of applied scientific research. In vicar'of 
the extremely rapid rate of growth during the- past ten years, the 
rate of economic development is expected to level off somewhat during 
the study period. Further shifts in land use from agricultural and. 
residential to industrial and heavy commercial are expected to occur 
in the Guadalupe "basin ano. to some extent in tne Coyote basin, 

particularly during the latter part of the study period. It is 
expected that agriculture will almost' completely disappear in both the 
Guadalupe and adjacent streams basins veil vlthin the study period 
and to a great extent in the Coyote basin. 

’ FLOOD DAMAGES 


B-5. AREA SUBJECT TO INUNDATION , ' ■ j 

Damage in the upper reaches of all streams in the basin has been 
confined mostly to bank erosion. However, sheet -flooding in' the iovei 

reaches occurs in an urban residential, commercial and industrial area. 

■ .. i 

More Intensive urban land use and increased population density is | 

• ' • ! 
expected to occur in these lower reaches. -The flood plains of the 







Guadalupe River and Coyote Creek are shewn on Plates B-l, B-2 and 
B-2A. In reaches II and III there is a common flood plain for Coyote 
Creek and Guadalupe River. The area between the streams could be 
flooded from the right bank of Guadalupe River or the left bank of 
Coyote Creek. In 1958 flood waters from both Guadalupe River and 

Coyote Creek inundated about 1,200 acres of a cornea flood plain in Reach 

< ' 

II. Guadalupe River flooded first. Before Guadalupe flood waters re¬ 
ceded, Coyote Creok flooded. Field'personnel attempted to allocate 
damages by determining which stream caused the primary damage to any given 
piece of property. Hence, flood plain damages for the left bank of Coyote 
Creek probably understate the t damage which would be caused by a flood of 
the magnitude of the 1958 flood were such 'flood to occur independently 'of 
.any flooding on Guadalupe River. There was no flooding of the cecnon ficus 


plain during the floods of 1955 sad• 19 & 3 * Po* purposes of 


ulyni 


damages, reaches have been delineated la the Guadalupe River cad Coyct 


Creek ma!t£khhlsis as follows 3 


Reach Guc.daluuo River 


San Francisco Bay to Alviso 


II 

III 

IV 

V 

VI 

VII 


t 


Alviso to Montague Road 
Montague Road to Brokaw Road, 
Brokew Read to Hemline Road. 
Hemline Road to the Alameda 
The Alameda to Eranham Lane . 
Dry"' 


Coyot e Creek 

' 'Mouth to Fremont- 
Milpitas city limits 

Alviso toMontague Road extended 

Montague Read to Brokaw.Road 

Brokaw Road to Borrycosa Road 

Borryossa Road to the Alameda 

The Alameda to Story Scad 




Acreage and present market value to lend and improvements vithin th, 
standard project flood plains of these streams follows 



Guad 

alupe River 

Cey.ct 

o Creek 


Reach 

Acreage 

■ Estimated 
■ Market Value 

: Acreage 

ib w xxru.t Cf 4.ct 

Market Value 


I i/ 

•t* 

(”$1,000) 

'1,190 

(^1,000) 

$ 1,200 

* la or 

II £/ 

3*835 

4i,ioo 

4,4io 

60,500 - 

k nji$ 

III 3/ 

O ~ ” C 

C,. t, y* 

,r 59,500 

1,875 

72,500 

'5Z.&C& 

IV 

1,415 

116,000 

705 

33,500 

47,D 7 

V 

1,850 

335*000 

470 

35,000 

l/\ /)£6 

VI 

1,440 

90,000 

545 

47,000 


Total 

10,655 

$64i,6oo 

9A95 

$249,700 

• * 

Z1J& 




1/ Consists'of unused marshland. 

2 / Overlapping of flood plains in Reach II consists 2*953 acres with 
an estimated market value of $31?600,0C0. 

t ’ 

3/ Overlapping of flood plains in Reach III consists of 680 .acres with 
an estimated market value of $ 19 * 100 * 000 . 

B-6. FLOOD BAM&GE, GBNERAL 

Floods result frca high, intensity rainstorms, inadequate channel 

capacity and inadequate drainage. At higher elevations Lank erosion 

is caused by high velocity of atrcanflcnr. Sheet flooding occurs in the 

l. 

lever reaches, depositing silt and debris, and causing'extensive damage. 



feet during floods of record 




B-7. HISTORICAL FLOOD DAMAGE 

Complete data of damages are available only for the floods, of 
December 1955 - January 1956, April 1958 and January 1963 * The 
Discharge-Damage Relationship curves illustrated in Plate E-3 
reflect September 1964 prices and conditions. Damages sustained in 
the floods of record were brought to' September 1964 ja*ieo levels crE. 
are shorn in Table 3-2. The floods of 1958 ere the most damaging 
along both Guadalupe River and'* Coyote Creel-:, causing total damages 
of nearly $2,000,000. The floods of 1955 were the most damaging 
along all adjacent streams causing damages of $ 2 , 600,000 within 
their flood plains. 

£-8. STANDARD PROJECT FLOOD DAMAGES 

The discharge and damages caused by the standard project flood 

1 ’ 

would far exceed thpse of the largest flood of record, the 1958 
flood. Total dama ges for Guad alupe River would exceed $1 6,000.000 • 
while those for Coyote Creek would approach $5,000,000 as indicated 
in Table 

B-9. FLOOD DAMAGE ANALYSIS 

Average annual damages were derived by the following method: 
a. Discharge-frecuency relationship . A frequency carve was 
developed for each basin from existing records, historical reports, 
comparison of areas and runoff characteristics and correlation of 
recorded discharges. Details are presented in Appendix A, "Hydrology 
and Hydraulic Analyses." • 
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curve 



K 


b. Dioehr vge-dnmrt p;.:.; r olnti o m’hr ,;. A discharge-damage curve was 
prepared for each basin by plotting past damages, adjusted to present 
economic conditions end prices. Adjusted historical damages were sup¬ 
plemented by estimates of damages th«t would be caused by floods of 

■ • ' . ! 

sizes other than those for which records ere available, Shis procedure 

, a ‘ 

was used to extend the curves to include such floods'as the *■> \j Wfi lac O—X aa 

• ' I 

project flood. ^ ; • ! 

. ' ' ’ • i! 

■ i 

c. Dejsags«»iVcyaoncy rolawnonshap . a curve showing damage- ) 

frequency relationships was prepared for each basin by plotting the j'| 

amount of damage against the frequency of the flood that would cause 

such damage. These data were obtained by correlation of the discharge-* 

frequency and. dischargc-dcnogo curves. The area under the damage- 

frequency curves converted to its equivalent value in dollars represents 

_ ■ ! 
the average annual damage, . j 

d. Corson flOsd plain. In Roaches II and III'there is' a common; 

. . i 

' | 

flood plain from Guadalupe River and'Coyote Creel. . A portion of the j 

I 

area between the two streams is subject to flooding by,overbanking of ! 
either the right baric of Guadalupe or left baric of Coyote Creek. . ^ 
Analysis of hydrological and historical flood data indicates that 
a substantial portion of flooding, especially from floods of high 
magnitude, in Reaches II and 321-would occur first from one stream, • 
followed within a few days by flooding from the other. This is what 
occurred in 1958 when Guadalupe Rover slooded imoocx^g 

occurs in this manner causes less damage than floods whack occur at 


of the flood plain. For example, flood damage in Reach lx between 
Guadalupe River and Coyote Greek which would result from standard p: 
ject floods occurring mcl cpe*.:dcn^ y, is csv.Luo. oCu. to 1 x, 



Guadalupe River 
Coyote Creek 


.^jOBO.OOO 
2 „ 310.000 


Total $4,340,000 j.| 

■ . : ■ • i; 

Were standard project floods to follow each other within a.few days, the 

total damages would have been much less.' Daaage-fre^uency curves wore ' j 

plotted assuming Independent 'flooding, “for purposes of farther 

analysis it was assumed that combined damages were equivalent to damage 

caused by a flood on the more’damaging stream only, plus one-half ! 

\ ■ ■ ■ ■ ■' . ’ I 

damages from the other less damaging atfema flooding independently • 

e. County improvements . Santa Clara County has improved the 

... 1 

channel from Alviso to Bay shore Highway to provide protection free.- flood 
flows up to 12,000 e.f.s. Average :aazaasl- damages (in September 1964 pfi 
both before and after the flood-control'projects urdert ecVi... Aa» tuqy k3 ~s»-yd» C a^rw.n 
County, arc tabulated in Sable 3-4. She County project resulting in red 
damages fra adjacent stream by, 93 poreoat. ■ Damages free Guadalupe Siye 

rovcnchto on Coyote Crc 

f. Damages under calottes coalitions. Damages under existing con 


were reduced 35- e q* # hvii' qg 'e.w» o no county i: 


become existing damages for the purpose .of this analysis of potential 
Corps projects. Damages were- brought to December 1967 price levels by 
applying appropriate price indices and ore tabulated in Table 3-5. 
Average annual damages for Guadalupe 'River under existing conditions 
are $289,000. Those for Coyote Creek arc $2SS ; ,CCG. Those for all 
adjacent streams are only $75*000 reflecting the probable effectiveness 
of county improvements. 



w: 

- V 


/"! 


g. Development factors . Flood-damage studies have indicated that 

future damages increase - in.proportion to the increase in economic 
activity within a given study area. The area under study is expected , | 

I 1 

l i 

to expand during the next hundred years as described in a previous 

paragraph entitled "Economic Characteristics". As a result of this 

■■ .' ' _ ' , ■. ill 

development, flood damages will be successively.higher during future yeah 

!! 

The - increases in damages are expected to be proportional to increases iri | 

i 

future value of land and. improvement. Projected average annual future j 

. ' - I 

development factors are shown in Table B-6. The development factors 
for Coyote Creek, as well as for adjacent streams, ore 1.3 for -50 
1 years and 1.6 for 100 years. The development factors vary for, 

'-i . ' ; ! 

different reaches of Guadalupe River, reflecting the lesser development 
anticipated in the upper reaches. ' } 

h. 5cm.axes under future conditions . .Average annual damages 

I . 

under-existing conditions shown..in. Table' B-5 have been, multiplied by 
future development factors to obtain the future damages for each 
basin. Average annual damages -under•December 1967 prices and future 
development are tabulated in Table B-7 and summarized below: 

Future Damages - 
50“Year ' • 


\ 


V, 


Guadalupe River 
Coyote Creek 
Adjacent Streams 

Total 


$358,000 
$346,000 
$ 97,000 
$765,0:0 


■ ■ 100-Year 
$436,000 
$425,000 
$12 1,000 
w* w 


Shoe© total damages; exclude overlapping denageo ccmrnoa to both the 
Guadalx-voG River 


s n *7 r-* f* •■•A f4,V n . % r*-, V~-, * 7 . ' 
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FLOOD BENEFIT ANALYSIS . 

i 

B-10. PROCEDURE FOR BENEFIT ANALYSIS 

Flood control benefits consist of the reduction in flood .damages 
caused by stream overflow and land enhancement. Benefits due to flood- 
damage reduction creditable to the suggested plans of improvement were 
computed as the'difference in damages' with and without the suggested • 
plan of improvement. Appropriate future.development factors were 
applied to benefits under existing conditions to obtain benefits under • 
future conditions,, For purposes of computing benefits, total damages . 
with and without the proposed plan of. improvement wore computed ex¬ 
cluding overlapping flood damages in the common flood plain between 
Guadalupe River and Coyote Creek. Overlapping flood damages were 
assumed equal to the independent damages from the more damaging stream 
plus one-half of the independent damages from the less, damaging stream. 1 


Because of the small effect of overlapping damages- for Reach 
adjustments were made in the benefit analysis. 

3-11. FLOOD CONTROL B2HEP2E3 


no 


Flood control benefits from various plans of improvement•con¬ 
sidered are presented bGlows' 

a. Guadalupe River only . Projects on Guadalupe River considers 
in this subparagraph assume Coyote'Creek unimproved. All benef i V/h •L’dX 0 
at December I 9 S 7 price levels,- 1 * : 
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( 1 ) 


Channel works 


Benefits from plans of improvement on•Guadalupe River 
mainstream and Los Gatos Creek consisting of levee protection against 
a one-percent flood and against the standard project flood arc' 
presented in Tables B -8 and B-9> respectively? and are summarized below:' 

* • Benefits' 


Existing; 

Conditions 


Future Conditions 
5 6 -Year ■ 100-Year 


One percent flood protection 


$127,000 


Standard project flood protection 265,000 
(2) Reservoir. 


,000 $ 193,000 


327.000 


393,000 


Benefits presented In Table B~10 are those resulting' N 
from modification'of Lexington'Reservoir to include 18,000 acre-feet 

! 

of flood control storage to protect the. area from-Alviso to Branham : ,j 
Lane The Alameda to Dry Creek on Log Gatos Creek. Average annual 

I 

benefit under existing conditions total $130,000. Benefits are. $166,000 
and $203,000 respectively for the 50-and ICO year periods. ! I 

: . . . ■ ■ . j : 

b. Coyote Creek only . ' 1 j 

Projects on Coyote CaTGOil considered in this subp JkC* graph ! 

. j • 

assume Guadalupe River unprotected and assume Andersen and Coyote Dams PP e; * 
ated under present procedures.. Benefits-are at December 1967 price levels, 
(l) Channel works « • j 

Benefits from improvement on Coyote Creek from Alviso 
to Story Road consisting of protection against a two percent flood, 


against a one percent flood and against the standard project' flo. 


iocd V 


ore presented in Tables L-ll, B-12, and B-13, respectively, and arc 


summarised below: . 



Bo neix o s 


- {ft 






Existing 

Conditions 


Future Condition,: 


50-Ye 


ICO-Ycar 


$217,000. 
: 260,000 
315,000 


<t'Of Q. QQQ 


320,000 

387,000 


Two percent flood protection $167,000 

One percent flood protection 200,000 
Standard project flood protection 242,000 
(2) Reservoir . 

Benefits for Coyote Creel: Basin which, would occur by 
assuming Coyote and Anderson Reservoirs under present operating pro¬ 
cedures and with a plan of improvement consisting of 14,000 acre-feet of 
flood control storage available in Anderson Reservoir are presented'in 
the following tabulation: 


'Existinj 

Dosag 


:°i/ 


Residual 

Barrage 


Future Benefit 
50~Yar.r/lQ0“Year 


$266,000 $165,000 $101,000- * $131,000 $162,000 

1/ Includes all reaches 

* The difference in combined damages in the common flood plain with 
. and without the project would be equal to the benefit on Coyote 

Creek alone. 

c. Combined projects, Guadalupe River and Coyote Creek. 


Projects on one stream alone are somewhat limited in their 
effectiveness GGCwil&G they cannot affect damages from the other stream 
^ ccecoa flood plum mcados IX cud 11. For ^cwcoa ace 

computed for concurrent projects on both streams. Benefits are at 
December 1967 price levels. 

(l) Additional benefits . 

Benefits presented in the previous paragraph for Guadalupe 
River assume no project on Coyote Creek and visa versa with existing 
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protection on Guadalupe .River. Because of the cearcon flood plain in 
Reach II, additional benefits would accrue as a result of installing' 
projects on both streams. These additional benefits arc presented 
below. For combination not shewn below, no additional benefits would 

i 3 

accrue. 

*> 

Additional 


Degree of Protection 

■ Additional 
Benefit6 

Future Benefits 
50-Ycc.r/100- Year 

Standard project flood on Coyote } 

Standard project ■ flood on Guadalupe 

-£> 

ro 

■p- - 

v> 

o 

o 

o 

JjC 

$31,000 $36,000 

Standard project flood on Coyote, 

1 percent on Guadalupe 

14,000 

18,000 ; 

i2h0Q0 

Standard project flood, on Coyote, 

Lexington Reservoir on’Guadalupe ; 

i 4 ,coo 

. ' \ 
18,000 '22,000 

1 percent on Coyote, 

Standard project flood on Guadalupe 

■ 11,000 

14,000 : 

18,000 
•j ' 

1 percent on Coyote, 1 percent on Guadalupe 

11,000 ■' 

14,000 : 

1 

L 8,000 

.( 

< . 

1 percent on Coyote, Lexington ■ 

Reservoir on Guadalupe . 

11,000 

. i 4 ,ooo : 

u 

i] 

.8,000 

l * 

* Snample of derivations 



1 

1 

Degree of 

Protection Guad&lapo Coyote 

, Additional 

Combined- . Benefit ' Benefit 

Evicting on both $4-9,000 $135,000’ 

$160,000 



Existing on Coyote 

Creek, standard 

project flood on , 

Guadalupe 0 135 , 000 

135,000 $ 25,000 

• . ■ ' i 


Standard project flood 
on Coyote, existing 

on Guadalupe 4-9,000 0 

>9,000 111 

0 

0 

0 

\ 

Separable total a. 

$136,oco 


Standard project flood 

on both streams • 0 . G 0 $160,000 $24,000 
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(2) Combined benefits . 

Benefits (l)' from a project on Coyoto Creek assuming. j 
existing conditions on Guadalupe River .plus (2) benefits from a.project ’,| 

on Guadalupe River assuming Coyote unprotected, plus (3) additional iI 

. ■ i 

IS 

benefits, if any, equal total benefit's from projects in combination.. 1 j 

• ■ ' 1 I 

There are 12 possible projects in combination. In order to avoid j 

• ■ ■ I 

. ' I 

excess detail, benefits arc 'Gkeun for entire streams, instead of reaches, 

• . . • ■ ■ ’ . - - I 

and only for projects in combination for-which there are additional j 

benefits. Benefits are shenrn in Table B'-l4. The most beneficial 

project in combination, standard project flood protection on both 

streams, yields average annual benefits of $531,000 under existing • 

conditions and $673 jOOO and $823,000 for the '50 and 100-year study V 

4J»- . 

periods, respectively. 

•&. Adj acent streams . 

Benefits from improvements on adjacent streams consisting! 
of protection against a tiro percent flood, against a one percent flood 
and against the standard project flood ere. presented in Tables £-15,■■ 
B-16 and B-17, respectively,and are summarized below j' 

; Benefits 


Existing Future Condiuions* 
Conditions 50-Year 100-Yi.r 


Two percent flood protection 
One percent flood protection 
Standard project flood protection 


$38,000 

$ 49,000 

'$62,000 

61,000 

79,000 

98,000 

75,000 

97,000 

121,000 





( V 


B-12. LAUD E3SHAKCEI«IEST 

Indications arc that there will he no land enhancement benefit 
in the study area attributable to any Federal flood control project, Shi; 
has been demonstrated by the continual development taking place through¬ 
out the area. In adddition to current trends, the county has a master 
plan which delineates future development. She plan calls for'reserva¬ 
tion of certain agricultural areas for park and recreation purposes in 
the vicinity of Alvieo. Any higher utilisation of this land would, 
therefore, he precluded. • 

B-13 . flood plain immmm 

Santa Clara County has no established regulations pertaining to 

developments in the flood plain. It is objected that a Flood Plain 

! 

Information Study will bo prepared for local interests. 

B-14. SUMMARY OF FLCOD-COLIROL E32u2JTrS 

I 

Various plans of 'improvements considered would produce benefits 
under existing (December 196? prices) and future conditions, as shown 
in the following Summary of Eonefits. 
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sm2-m:£ OF RR: &PI TS 

s~-C a.ti»,er Ipo/ PmCCS^ 


Type of Improvement 


listing Fuiuro Condition: 
Conditions 50-Yecr/iCO-Yc' r 


a. Guadalupe River alone . 


1. Channel imraroveasats on 
Guadalupe River 

Standard project flood 
1 percent flood protection- 

2 , i'lcdix :c at ion of Remington 
Reservoir to include 18,,000■acre- 
feet .-of flood control storage . 


$265,000' $327,000 $392,000 

127,000 161,000 193,000 


130,000 166,000 203,000 


b. Coyote Creek 


*! 


,ono 


1. Channel improvements on 
Coyote Creek 

Standard project flood 
1 ; percent flccd protection ’ 

2 percent flood protection ■ 

2. Modification of Anderson Reservoir 
to include l4,000‘ acre-feet of 
flood control storage 


•242,000 

200,000. 


315,000 327,000 
260,000 320,000 
167 s OCO 217,000 268,000 


101,000 


c« Combined projects on Guadalupe River and Coyote Cr< 


131,000 

u 


162,000 


Standard project channel works on 

Coyote Creek in ccabiaatien with protcetiod on Guadalup_eJRlver. as follows 


1. Standard project protection 

2. One percent protection 

3. Lexington Reservoir 


531,000 673,000 823,000 

383,000 . 494,000 602,000 

386,000 499,000 612 , 000 . 


One percent channel works on 

Coyote Creek in combination with, protection on Guadalupe River as follows: 


1. Standard project protection 
2» One percent protection 
3. Remington Reservoir 


476,000 601,000 736 , 00 q 
333,000 435,000 531,000 
341,000 440,000 541,000 


l/ Combined benefits era presented only fer projects in combination for 
which there arc additional benefits* For - :other projects in combination, 
combined benefits arc the ih\hhi O 1 Jb «L# ‘its considered seocrateiy. 
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(Cont'd) 


SUMMARY OF 


BENEFITS 



I Future Conditions. 

I E:cisting ; ■ Economic Life 

I Type of Improvement ___ Conditions' 50-Year/100-Year 

| ' ' ■ ' ! . . : ' * ' ' '; 

: d. Channel improvements on adjacent streams ! . 

I ' 

I Tvro Percent Flood 


Matadero 

0 

0 

0 

Saratoga 

0 

► 0 

0 

Permanente 

' . ’ '$ 6,000 

$ 8,000 

$10,000 

Calabazas 

5,000_ 

—— 6-,-ooor 

8,000 

San Tomas' Aquinas 

o- 

0 

. 0 

Adobe 

6,000 

8,000. 

10,000 

Barron 

.3,000 

4,000 

.5,000 

Stevens 

18,000 

23,000 

29,000 

Total 

$38,000 

One Percent Flood 

$49,000 

$62,000 

Matadero : 

0 . 

0 , 

0 

Saratoga 

$ 8,000 ' 

$10,000 

$13,000 

Permanente 

7,000 

9,000 

'11,000 

Calabazas 

6,000 

8,000 

. 10,000 

San Tomas Aquinas 

; • T 7 ; : .-3,000 

4,000 

5,000 

Adobe 

7,000' 

9,000 

11,000 

Barron 

4,000 

5,000 

6,000 

Stevens 

26,000 

34,000 

42,000 


$61,000 $79,000 "$987000—- 
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Total 






(Cont'd) 


SUMJ&RY OF BENEFITS ' • ' . 

Tyne of Improvement 

.Existing 

Conditions 

Future Conditions 
Economic Life 
50-Year/100-Year 


Standard Project Flood 



Matadero 

0 

0 

0 

Saratoga 

$ 11 ., 000 

$ 14,000 

$ 18,000 

Permanente 

. 8,000 

10,000 

13,000 

Calabazas 

•> 

6,000 

8,000 

10,000 

San Tomas Aquinas 

■ 3,000 

4,000 

5,000 

Adobe 

7,000 

9,000 

11,000 

Barron 

4,000 

15,000 

6,000 

Stevens 

36,000 

. 47,000 

58,000 

Total 

$75,000 

$97,000 

$ 121,000 






SABLE E-i 

i 

BOHJIATICTI PROJECTIONS - 1 960-2Co5 
(In Thousands) 


Basin 

1/ 

I960 

2/ 

1965 1-975 1985 

1955 

■ 2005 

2015 

J 

0 ^ C if < 
.riw;; 1 

G-uadalupe 

244 

311 466 580 

690 

780 

850 

\ 

u- 5 Uvv | 

Coyote 

126 

139 lp4. 170 

180 

190 

■195 

i 

210 * 

Adjacent 

2^6 ■ 

336 550 720 

650 

950 

■ 1,025 

1 *i\o ■' 

Total 

6c6 

.J 06 ■ 1,170 ^ 1,470 

1,720 1,920 

2,070 

0 ' - ■,*) [ 

■I 

Santa Clara 
County 3/ 

642 

854 1,350 1,720 

2 , 05 b • 2,340 

2 ? 58 o 

( 

t 

3,140 | 

P ' 1 


l/ U.S. Census of population - i 960 . ; 

• • • • .. j 

2/ Eased upon estimates of the State Department of Finance. J 

3 / Based upon projections of the State Department of Water*.Resources, ! 

1960-2065 and curvilinear extrapolation to 2065 . 


V. 
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TABLE B-2 


HISTORIC AL DAMAGES ( 
(September i^Lv Prices) ' 

Floods of December 1955 - January' 1956 


Iteiriago Basin 
and St room 

■ Discharge 

Area 

Flooded 

| 

j 

Adjacent streams ' 

(c.f.s.) 

(Acres) ■ 

v j 

Katadero •* 

850 

102 

,$ 88,000| 

Saratoga 

2,730 

4,210 ■ 

1 ,050,000 

San Tomas Aquinas 

2,000 

1,770 

232,000! 

Stevens 

2,700 

1,325 

■ 482,0001 

Permnente , - 

2,000 

770 

171, C00| 

Adobe 

1,300 

118 

107,000 

Calabazas 

' 1,900 . 

4/0 

390,000 

Total, Adjacent Streams 


8,735 

$2,570,0"00l 

Coyote Creek 

3,000 

2,302 

66,000 

Penitoncia. 

...2,000 

402 

70,000; 

Total, Coyote Creek 
Guadalupe River 

Reach II 


2,704 

$ 136,000 

Right bank 

5,570 

3,428. 

$ 605,000 

Left bank 

t ■_ . 

5,570 

. 412 

64.000! 

i 

Subtotal Reach II 

Reach III 


3,8 40 

$ 669,000j 

* f 

I 

Eight bank 

5,570 

747 

$ 32,000* 

Left bank 

5,570 

463 

53.000; 

j 

Subtotal Reach III 


1,210 

.. $ 85,000, 

Roach IV 

5,570 

20 

$ 70,000 

. Reach V 

5,570 . 

15 

3,000! 

Reach VI 

5,570 

. 20£ 

■ 103,000; 

Subtotal Reaches IV, V & VT 


240 

$ 176,000- 

| 

.Reach VIJ,Los Gatos Creek 

■ 5,570 

1,460' 

S 250,COO! 

j 

Total, Guadalupe River 


6,750 

'$L,180,COOj 





TABLE B,~2 
(Cant’d) 


HISTORIC,Af, DAMAGES ' 
(September 1964 Prices) 
Floods of April 1958 


1 Drainage Basin . ’ 

and Stream 

- Discharge" 

Area-. — 

Flooded 

Damages 


(c.i«s.) 

(Acres) 


Guadalupe River 




Reach II 



< 

1 

1 

Right bank < 

9,150 

1,940 

$ 829, OOc] 

Left bank 

9,150 

670 

Ctl .000; 

Subtotal Reach II 


2,610 

i 

$L, 160,000! 

Reach III 




Right bank 

9,150 

530 

$. 39,000 

Left banlc 

9,150 

7/0 

54.000 

Subtotal Reach III 


1,270 

.$ 93,000 

Reach IV 

9,150 

135, 

$ 329,000 

Reach V 

9,150 

50 

i/.oco! 

Subtotal Reaches IV & V 

l . 

185 

s 3/3.coo! 

Total, Guadalupe River 


4,065 

$1,600,000 

Flood of 

January 196? 



Guadalupe River 




Reach II 


~ 


Right bank 

6,300 

1,505 

$; 220,000! 

Left banlc 

6,300 

530 

76.000! 

Subtotal Reach II 


2,035 

$ 296,000! 

Reach III 




Right bank 

6,300 

150 

$ 13,000 

Left bark 

■ 6,300 

-Zl- 

! 

Subtotal Reach III 


150 

$ 13,000! 

Reach IV 

6,300 

Dark 

! 



srosion 

6 pr'V; 

1 0 ( ‘ ■ • 

Total, Guadalupe River 


2,185 

A »*• ~ r- r\ r-, 1 

v. s..o, j . 
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(c.f.s.) 

(Acres) 


Adjacent Streams 

Katadero 

670 

x.R. y 

$ 37,000 

barauegii 

770 

.1,650 

97,000 

San Tomas Aquinas 

1,100 

600 - 

105,000 

CM- ;'C, "t t - - « 

W U v> V < * 

2,300 

Bank 

erosion 

11,000 

Permanents 

Total, Adjacent Streams 

Coyote Creek 

■ 1,100 

N.R. 1/ 

100,000 

$350,000 

Reach II 

Right bark 

6,900 ■ 



Loft bank' 

6,900 

1.-925 

'$226,000 

Subtotal Reach II 


1,925 

$226,000 

'Reach III 

Right baric 

6,900 

— 

— 

Left bank 

6,900 

4.90 

■ $ 91,000 

Subtotal Reach III 


490_ 

_. $ 91.000 

Penitencia Creek 

' "1,400 

: 200 

$ /S..CO0 

Total, Coyote Creelc 

2,100 

$365,000 


1/ Not reported, 







TABLE B-3 


STANDARD PRO! 

SCT FLOOD PAID 

CDS b! 


(September 1964 Prices and Conditions; 


Drainage Easin 
and Stream 

Reference^/ 

Discharge 

Area 

Flooded 

i 

!. 

Damages ! 


(c.f.s.) ' 

(Acres) 


Coyote Creek -/ 




Reach II 



v 1 

4 

Right bank 

Left bank a 

. 30 ,500 
30,500. 

1,040 

$ 692,000 [ 
2,308.000 

Subtotal, Reach II 

4,410 

$3,000,000 | 

1 Reach III 

... 


j 

Right bank 

Left bank 

Subtotal, Reach III 

. 30,500 

30 ,500 • 

355 

1 i 520 
1,875 

$ 190,000 
810,000 
$ 1 , 000,000 

Reach IV' 

Reach V 

Reach VI 

Total, Coyote Creek 

'. 30,500 
30,500 
30,500 

700 

470 

545 

9,190 

■ $ 400 , 000 ' 
160,000 
120 ,J300 
$4,810,000 

\ 

Guadalupe River, 



Reach II ' 


- 


Right bank . 

Left bank 

Subtotal Reach II 

30,000 
30,000 ' 

2,953 

882 

3,835 

$ 2 , 030 , 000 ' ! 

970,000 | 
$ 3 , 000 , 000 ' 

Reach III 



j 

jlj 

Right bank 
. Left bank . 

Subtotal Reach III 

30,000 

30,000 

680 

■1,435 

2,115 

$ 160,000 
, '340.000 I 
$ 500 , 000,1 

Reach IV 

Reach V 

Reach VI 

Reach VII, Los Gatos Creek 

. 30,000 

30,000 
lb, 000 

' 16,000 

1,415 
1,850 
' 1,44.0 
580 

$ 500,000 j 

5,000,000 f 
5 , 260,000 1 
2,100,000 1 

Total, Guadalupe River 


11,235 

$ 16 , 300,000 J 


1/ No standard project flood plains were developed for the adjacent streams 

2/ The Coyote Creek and'Guadalupe River flood plain overlap in Reaches 
II end III as shown by comparing Plates 3-2 and 3-3. Ine damages 
presented assume that the floods occur independently over'.time, I 

3/ Standard project flood discharge at the point for which discharge- 
frequency curves were derived. 
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AVERAGE AK23UAL DAKAC! 


•/ £* ^ _, , 1; „ n 


spore /.:::;) after coiiirY project H:. 

X^» w-v i / X'dLCC - 3 j 



Dana 

.tr.3 

'] 

Drainage Basin 
and Streams 

Before 

County Project 

After 

County Project 

! 

Guadalupe River 


[asmetafg Cezkitie 

- : -b 1 

Reach II 



\ 

Right bank 

$154,000; 

$ 44,000 

h 

Left bank ■ 

76,000 

23,000 


Subtotal Reach II . 

Reach HI 

■' $230,000 

$ 67,000 

1 

1 ' 

j 

1 i 

Right bank 

'$ n ; 000 

.$ 3,000 

1 j 

1/01 X* G&iiiC 

■ '■ ■ i4 „oco . 

6,000 

I 

Subtotal Reach HI 

' .$ 25,000 

. $ 9,000 

1 

Reach IV 

$ 37,000 

$ 25,000 

1! 1 

Reach V 

. 85,000' 

85,000 

1 

Reach VI 

63,000 

63,000 

i ! 

! 

Reach VII Los Gatos Creek ' 

13,000 

13,000 


Total, Guadalupe River 

.$453,000 ' 

$262,000 


Coyote Creek 


• 

■ . * 

l 

Reach II 



| 

Right bank - • 

’ $ 37,ooo 

$ 37,000 


Left bank 

' 123,000 

123,000 

1 . 

1 

f 

Subtotal Reach II 

. $160,000 

$160,000 


Reach HI 

Right bank 

$ 9,.000' 

$ 9>000 V 

Left bank a. . 

34,000 

34,000 

7 

Subtotal Reach III 

’ $ 43,000 

$ 43,000 

1 

Reach IV 

$ 20,000 

$ 20,000 

j 

i 

Reach V ... 

•15,000 

15,000 

i 

Reach VI 

4,000 

4,000 

j 

Total, Coyote Creek 

Total, Coyote Creek and 

$242,000 

$242,000 

\ 

Guadalupe River l/ 

•■•■ §629,000 ' 

$481,000 

! 

j 

1/ Dosages exclude overlapping flood damages in the 

c 0.. 1 'zio 'Ci x xo c G. jp x ij. —r 

1 

i 

■ 

between Guadalupe River and Coyote Creek, Reaches 

II and HI. Over 

•- i 

lapping flood damages are eq.ua 

1. to independent da 

mages on the more 


damaging stream plus one half 
less damaging stream. 


GXX CiX^2 O uXX'JX'j, 

! 
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TABLE 1-4 

(Cont'd) 


AVERAGE AI2NUAL DAMAGES BEFORE Alffi AFTER COULTY PRC 


ir «*«> tr'ajiiL* J 


Drainage Basin 
and Stream 

Before 

{ County Project 

(•, . 

J"*X ‘ 

County Project 

Adjacent Streams 


«.«. v— : 

Idatadero 

$ 147,000 

■ $? 0 1 

Saratoga 

250,000 

10,000 

Per.tanen.te 

126,000 

7,000 { 

C^i-Lo«u> 4»iS 

91,000 

.5,000 

San Tomas Aquinas 

* ioy.,000 

J ? 00G i 

Ado! v. 

■ 72,000 

o,GCC . * 

Barron 

.10,000 

4,000 . j 

Stevens 

171,000 

33,000 ! 

Total, Adjacent Streams • 

' $1,036,000 

$ 68,000 

? 

Total, all streams 1/ 

$1,665,000 

$549,000 ■ 1 


1/ See previous page. . j 

S 






A VERAGE ANNUAL DAI'f.GSS 


(December 1967 Prices. 

and Conditions) 

** i 

Drainage Basin and Stream 

Existing Damages j 

Guadalupe River 

i?, 

; ' fi 

Reach II 

i 

■ \ 

Right bank 

$ 49,000 ji 

Left bank 

25.000 ill 

' 1 f " r . 1 ;j 

Subtotal Reach II 

$ 74,COO |, 

Reach III 


Right bank , . 

$ . 3,000 j . 

. Left bank . 

7,000 j 

Subtotal Reach III 

$ 10,000 j 

Reach IV ' 

$ 28,000 ! 

Reach V 

94,000 j 

Reach VI 

69,000 : 

. Reach VII 

v.. -o: o .i 

Total, Guadalupe River 

$289,000 j\ 

Coyote Creek ■ 

I 

■ ■ \ 

J 

Reach II 

. . 1 

Right bank . •* 

$ 41,000 : | 

Left bank 

' 

115,000 i 

1 

Subtotal Reach II 

$176,000 | 

Reach III ■ ... 

i 

■' ... ■ i 

Right bank 

'$ 10,000 - 

Left bank 

37.000 a 

t" r i 

Subtotal Reach III 

$ 47,000 I 

Reach IV 

. $ 22,000 j 

Reach V 

17,000 : 

Reach VI • 

/.GOO < 

Total, Coyote Creek 

r- /*% /* / r\r\f.' 




( 


TABLE B-5 
(Cont'd) 


A ft r rs a, pT.'cj 

(December 1967 Prices and-Gonditons) 


---;- 

Drainage Basin and Stream 

HtbCi. s"u"^ n ^* DL-Tr,.- r -*o s ; 

Adjacent Streams 

5 

. * \ 

Matadero 

i 

. 6 0 1 

o U j 

Saratoga 

■11, COO . 1 

pernanente 

8, COO j 

Calabazas ■ • 

6,000 ! 

C... .... ri.... ^ ft 

O C‘. .. w. I-Cf. S A C.U.L A ,3 

. > 

Ado 06 

7,;■ o 

12^! VVpv' v 

4, coo ! 

C ..... -v 

D bo V 

• .■' 

Subtotal Adjacent Streams 

$ 75?000 j 

...Totals all streams l/ 

$603^000 f 

1/ Total damages exclude overlapping damages o 

f $25 -’CC0 in the 1 

»••• common flood plain between Guadalwoe River 
reaches ii and I? 

and- Coyote Orecl, j 
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* TABLE B-6 


development factors 


Drainage Basin 
and Stream 

Beveioomen' 
50-Year Analysis- 

; Factors 

100-Year Analysis 

Guadalupe River 



Reach II 



Right bank 

1.3 

1.6 

Left bank 

1.3 

1.6 ■ 

| Reach III 

i 


Right bar^k 

1.3 

1.6 

Left bank 

1.3 

1.6 

Reach IV 

1.3 

1.5 

Reach V 

1.3 

1.6 

Reach VI 

1.1 

1.3 

Reach VII ' . 

. 1.1 

■1.4 

Coyote Creek 



All Reaches 

1.3 

1.6 

Adjacent Streams 


t 

1 

Saratoga 

‘ 1.3 

i.6‘ :"\ 

Permanente 

1.3 - 

1.6 | 

Calabazas 

1.3 

' 1.6 

San Tomas Aquinas 

1.3 

1.6 | 

Adobe 

1.3 

1.6 { 

Barron 

i.3 

1 .6- ! 

Stevens 

1.3 

1.6 I 

Matadero 

1.3 

1.6 ■ ! 
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TABLE 2-7 


FUTURE AVERAGE ANKUAL D&TCE S 
(December 1967 Prices and Future Conditions) 



Existing 


Future Dc 


| 


Damages . 

50-Yca 

v» 

X 

. 100-Ye. 

-,r i 

Drainage Basin 

Dec . 19 °7 

Development 


J} d \ O S~ Oj * i 

'I 

and Stream 

Prices . 

Factor 

Damages 

Factor 

Damages [ 

Guadalupe- River 





j 

j 

Reach II 





i 

'Right bank 

$’ 1)9,000 

1*7 

0 64,000 

1.6 

j 

p/'f r " r \ 5 

v- . - JU'J 

Left bank 

25,000 

1.3 

32,000 

1.6 

40,000 | 

S uucotal 

$ 74,000 


y Jo y 000 


y^.j.6,000 1 

i 

Reach III 

- 




1 

i 

Right bank 

$ 3,000 

1.3 

$ 4,000 

1.6 

5 j, 000 1 

Left bank 

7,000 

1.3 

■•,000 

1.6 

11,000 ! 
1 

Subtotal 

$ 10,000 


$ 13,000 


9 16,000 i 

Reach TV 

$ 28,000 

1.3 

$ 36,000 

1.5 

$ 42,000 ; 

Reach V 

94,000 

1.3' 

122,000 

1.6 

150,000 

Reach VI 

69,000 

■s 

-L • ~ 

76,000 

• 1.3 

90,000 1 

Reach VII 

14,000 

1.1 

15,000 

1.4 . 

20 . coo ; 

Total 

$289,000 


6358,000 


! 

A' • ^a 

jj VJ'w/V-/ 

Coyote Creek 





f 

Reach II 





; . j 

Right bank 

$ 41,000 

1.3 

$ 53,000 

1.6 

$ 66,000 ! 

Left bank 

135,000 

1.3 

176,000 

1.6 

000 j 

Subtotal 

$176,000 

i. 

$229,000 


1 

, $282,000 ; 

Reach III 


1 

i 



{ 

Right bank 

S 

0 

0 

0 

1.3 

$ 13,000 

1.0 

<*. *1 5) 

y J.O j i/Jb' ' 

Left bank 

37,000 

1.3 

48,000' 

• 1.6 

59 .-.000 

{ Subtotal 

i 

$ 47,000 


$ 61,000 


9 75,ooo 

| Reach TV 

. $ 22,000 


•$ 29,000 

1.6 

Q '■'. uT O '> < "\ 

V 0? * 

‘ Reach V 

17,000 

1.3 

2.2,000 

1.6 

27,000 

| Reach VI 

4,000 


5,000 


6,000 

| Total 

s265. .000 


0246.000 


:,c.r ■ -g 







TABLE B-7 


.----— 




(Cent 1 d} 





FUTURE AVF 

RAGE ANNUAL 

DAMAGES 



(December 1967 

Prices and F 

Uture Conditions) 

1 


Existing 






Damages 

50-Year 

100-Year 

‘ 

.. Drainage Basin 

Dec. 1967 

Development 


Development 


and Stream 

Prices 

Factor 

Damages 

Factor 

Damages 

Ad.iacent Streams 


i 




Matsdero 

s 

0 

1.3 

0 

1.6 

0 

Oct! 

v 11,000 

1.5 

$ 14,000 

1.6 

y lO, OwU 

Permanente 

8,000 

1.3. 

10,000 

1.6 

13,000 

c . *• ... ^ .• 
vCv.cCvO CAu. CA£> 

San .Tomas 

6,000 

1.3 

8,000 

1.6 

10,000 

■ 

Aquinas 

3,000 

1.3 

4,000 

1.6 

5,000 

Adobe 

7,000 

1.3 

9, CoO 

1.6 ' 

11,000' 

Barron 

. 4,000 

. 1.3 ; ; 

5, coo 

1.6 

6,000 

Stevens 

36,000 

1.3 

47,000 

1.6 

58.000 

Total 

$ 75,000 


. $ 97,000 


$121,000 

• 

Total, all 

. 





Basins l/ 

$603,000 


$7 65,000 


$936,000 

: 

| l/ Total damages 

exclude overlapping damages occuring in the ec 

i 

i 

i 

1 flood plain between Quad 

alupe River 

and Coyote 

Ca vj'vdi'*., .CC.atCXi 1 '- 

t 

w 1 

| II cXiiLi ill. 





i 
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TABLE 3-8, 


PROJECT PONEFIj 


CI:,' DOLU.VE RTVLR ‘CLARK - : 


.O NE PER OROQ .- LOOP PR OT ECTION 

(peceaber 1967 Prices) 


Reach 

EbcLstihg 

Damage 

Res;! dual 
Dr:.-ve 

Existing 
Conditi ana 


JjCXc-x X 

Condi t 

r )0Sfr-r‘ 

\j p x cl L* uX* O j j 

r/lOO-Yer::' : ' i 

II 

Right bank 
Left bank 

$ 49,000 
25,000 

$ 20,000 
11.000 

$ 15,000* 
14,000 

$ 

20,000 

18,000 

i ■ 

$ 24,000 ' ! 
21 ,.000; ! 

Subtotal, 

II $ 74,000 

$ 31,000 

$ 29,000 ' 

$ 

38,000 

$ 46,000 : [ 

III 

"1 r\ r>r\r\ 

X 0 y O' V.7 U 

4.000 

6,000 


8,000 

■1C, 000 ' 1 

IV 

28,000 

16,000 

, . 12,000 


16,000 

■18,CC0 i 

V 

94,000 

42,000 

>2,000 


68,000 

83,000 j 

VI 

69,000 

4.2,000 

27,000 . 


30,000 

35,000' I 
| 

VII 

14,000 

13.000 

1,000 


1,000 

■ .. 1.000 V i 

<■ 

Total 

$289,000 

$148,000 

$127,000 

$161,000 

• { 

$193,000 I 

i 

* Computed 

as follows: 





i 

i 


Condition 

Existing 
conditions on 
Coyote and 
Guadalupe 

1 percent pro¬ 
tection on 
Guadalupe, no 
protection on 
Coyote 

Benefit 


Guadalupe Biver Coyote Creek 

Right Bank ' Left Bank Combined 


$49,000 


$135,000 $160,000 


$ 20,000 


$135,000 $17.5,000 


$ 15,000 
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rp A pT Tp P C f 


PROJECT BEREPITS, GUADAJtJPE RIVER C 
STANDARD PROJECT FLOOD PROTO 

KAkiTCL VOR1S 
CTTON 

(December 1967 Prices} 

i 


•Reach 

Existing “ Essie: 
Baraage Dan a 

JB OIj ‘.'ill .id Gp 

i. vX ku. B T> . Ltl £$ 

*o Condi tons 

Benex — 
Gondii 
50 -yea 

Gy u CU? 

lens 

Wl 00-Tear 

IT 





Right bank 
Left bank 
Subtotal, II 

$ 49,000 

25 T 000 - j 

$ 74,000 

$ 25,000* 
25,000 
.. $56,600 

$ 32,500 
, 32-500 
$ 65,000 

$ 40,000 
40,000 
$ s 5 , 6 oo 

Xu- A. 

10,000 

10,000 

13,000 

- 16,000 

IV 

28,000 - . 

. - 28,000 

36,000 

42,000 

V 

94,000 

94,000 

122,000 

150,000 I 

VI 

69,000 

69,000 

76,000 

90,000 j 

VII 

14.000 

14,000 

15.000 

■ 20,000. I 

Total 

$ 289,000 

$ 265,000 

$ 327,000 

i 

$ 398,000 | 

^Computed as 

follows: 



i 

! 

Condition 

Guadalupe River 
Right Bank 

Coyote Creek 
Left Bank 

ConlineA— 

j 

Existing condi¬ 
tions on Coyote 
and Guadalupe $49,000 

$ 135,000 ' 

$ 160,000 

i 

} 

f 

| 

i 

' . ■ ’ t 

Standard project 
flood on Guadalupej 
no protection on 

Coyote ' 0 

135,000 

135,000 

1 

j 

Benefit 



$ 25>000 

j 

i 

i 
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in Bn: 


PITS, I£XIT;G-1"C.V:' RESERVOIR, GUADALUPE RT 




b, 000 ACRE-FSET 0? FLOOD CCivTROL STORAGE 

t>7 


(DeceiOoe: 


1$67 


loss ) 



Benefit, Benefit, Future 


Existing Residual Existing Conditions 

B ams-ge_Damage ' Conditions_50-Ycxr/l00"Vec 


11 

Rr! ght bank 

$ 49,000 

29.000 

$ 20,000 

31 VV'O. 

$ 15 , 000 * 

...000 

O;20,000 $ 2/. 000 N 
18,000 2.2 • 

i*D Lx CscX« 1* *.u u. 

$ 74,000 

$ 31,000 

> $ 29,000 

$ 33,000 $ 46,000 

III 

10,000 

3,000 

.. • 7,000 

9,000 11,000 ( 

IV 

28,000 

9,000 

.19,000" 

25,000. ■ 28,000! 

V 

94,000 

33,000 

•61,000 

79,000 98,000 

VI 

69,000 

69,000 

- 

. .1 

VII 

0 

0 

0 

4 

1 —i 

0 

14,000 

15,000 20,00c 1 

Total 

$289,000 

$145,000 

$130,000 

$166,000 ' $203,000 

* Computed as 

in Table B-7 for one 

percent, channel work protection. 


i 

\ 
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r i\\ rjj? 


PROJECT BENEFIT S. COTO't: CER EK C JT.NN 1 
.W P S RCEN ? EbOO D .Si' 0 TE CITI ON 

^ DoC UX* [ JS-L' ... C V, . J , 


■Reach 

HCL 

Dsiaage 

Rsi 

D; 

stage 

Benemcj 
' Existing 
Condition 

_ ___ - -L c/ c «£' Li 1/ — ■4.2 O I 

L>Ou*Ci_t- w3..0ii3 f 

50-Yeav/l00-yeaf? ' ! 

II 






l 

I 

| 

Right bank 
Left baric 

$ 41,000 
135,000 

6 

14,000 

50,000 

$ 27,000 
85,000" 

$ 35,000 
m,ooo 

$ 43,COO j 
136.000 i 

Subtotal, II 

$176,000 

• $ 

64,000 

$112,000 

$146,000 

$179,000 i 

III 

47,000 


19,000 

26,000 

36,000 

[' 

IV 

22,000 


9,000 

13,000 

17,000 

f 

/tr <| i.a b/ v,3 | 

i 1 

V , 

17,000 


4,000 

13,000 

17,000 

21 <> 000 I 

* 

VI 

o 

o 

c 


3,000 

■ 1,000 

1.000 

2,000 

Total 

$266,000 

$ 

99,000 

$167,000 

$217,000 

$268,000 

! 


* Computed as follows : 


Condition 

Existing. 
conditions on 
Coyote and 
Guadalupe 

2 percent on 
C oyo i/O i ex a su¬ 
ing protection 
on Guadalupe 

Benefit 


Damage-Guadalupe • Damage-Coyote Combined 
River Right Bunk Creek Left pork Dr-age 


$49,000 


$49,000 


$135,000 $160,000 


$ 50,000 ■ $ 75>000 

$ 85,000 


The difference in the combined damages in the common flood plain uiuh 
and without the project would bo equal to the benefit on Coyote Creek 

alone. 
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TABLE B-12 


PROJECT BENEFIT S, COYQTB Cu'BX CHANNEL Wi -S 

ois n ascsa-i |-xo% rKcsgscq 

(LoCeLiDox' ~>yo‘I Pa ices } 


Reach 

Existing 

Damage 

Residual, 

Damage 

.!» a 

Conditions 


X iv 1C !H 3 — 

:■/:<. C^-Y-r 

~ | 

*7 r» 

II 






s ! 

1 

i 

Right bank 

Left bank 
Subtotal, II 

$ 41,000 
135,000 . 

$176,000 .. 

$ 8,000 
26,000 
$ 34,000 

$ 33, COO,, 

98 , 000'“' 
$131,000 ■ 

$ 43,000 

■ 126,000 

$169 ,COG 

d> co r\r 
$ Jj ,0 L 

156.0C 

$20976: 

!0 1 

LQ j 
)0 i 

,\\ 

III 

47,000 

■i.2,000 

35,000 

46,000 


IV ■ ■ 

22,000 

/ ft''. r\. s 

0,0e u - 

16,000 

21,000 

•; <. p/* 

>.,y 5 

{ 

V 

. 17,000 

2,000 

15,000 

20,000 

, I 

24,000; ) 

VI 

4,000 

1,000 

3,000 

' 4.000 

' jJ ,i 

r 'wH 1 

y) If f 5 

Total 

$266,000 

$ 55,000 

$200,000 

' $260,000 

m r 1 

$320,000 ! 

ill f 

* Computed as 

follows: 





1 

Condition 

Damage-Guadalupe . Damage-Coyote 
River Right Bank Crook Left Bank 

Combine 

: Damevo 

d 

} ; j 
! 1 

Existing 
conditions on 
Coyote and 
Guadalupe 

$49,000 

$135,000 

$160,000 


j 

! 

One percent on 
Coyote, exist¬ 
ing protection 
on Guadalupe 

$49,000 

$ 26,000 

$ 62,000 

j 

' 1 

Benefit 




■ $ 93,000 

1 

t 
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PROJECT BENEFITS. COYOTE GREETC C v 


,,T yrm c : 


STANDA RD PROJ ECT FL OOD PROTECTION • 
(bcctaaber l<joi Prices ) 


Reach. 

Existing Residual Existing 

Damage Damage Conditions 

G ^2 Ae M - i- J, %jr 1 

II 




1 

Right bank 
Left bank 
Subtotal, II 

1 . 

$ 41,000 

1.35,000 : 
$176,000 1 

$ 41,000 
•111,000* 

$152,000 

$ 53,000 
14 5. COO 
$1987000 

$ 66,000 : 
173,000 
$2447000 


47,000 

47,000 

. 61,000 

pan 

IV 

22,000 

22,000 

29,000 

> C0u 

V 

17,000 

17,000 

22,000 

27,000 

VI 

4 ., 000 

4,000 

5.000 

6,000 

Total 

$266,000 

$242,000 

$315,000 

$337,000 

. 

* Computed as 

follows: 



. 

Condition 

Damage-Guadalupe 
River Right Bank 

Damage-Coyote 
Creak Left Bank 

Combined 

Barrage 

. 

. 

Existing 
conditions on 
Coyote and 
Guadalupe 

'$49,000 

$135,000 

$160,000 

. 


Standard project ■ 
flood on Coyote; 
existing protec¬ 
tion on Guadaiune 


$49>000 


$ 49,000 

--—-__x-*- 

$111,000 


Benefit 






TABLE B-lU 


PROJECT BENEFITS. 


RIVER 


CO'V'O'T'';’: 


P ROJE CTS L\ CCMFrZATION 
(December 196 ? Prices/ 
(In Thousand Dollars) 


Conditions 

• i. 1 ^ 

Six J. S "01. ilg 

Conditions 

nonox x c 

C OiivX X X 

50 -Ycar 

0*13 

/lOO-Yoar 

Standard project protection, on Coyote 
Standard project protection on Guadalupe 

531 

673 

823 

Standard project protection on Coyote 

One percent protection on Guadalupe 

383 

494 

■ .'602 

Standard project protection on Coyote 
Lexington Reservoir on Guadalupe 

365 

499 

612 

One percent protection on Coyote 

Standard project protection on Guadalupe 

476 

• 601 

736 

One percent protection on Coyote 

One percent protection on Guadalupe 

■338 

^35 

• 531 

One percent protection on' Coyote 

Lexington Reservoir on Guadalupe 

341 

440 

541 



-fl 






• ■ v 

TABLE B-15 


PROJECT BENE 

PITS, ADJACENT 

STREAMS CHAI 

J1JEL 'TOE'S 



TW0_PERCENT FLOOD PROTECTION 





(December' 15,67 

Prices ) . 



| b 

t % 

- Existing 
' 'Bamce 

•Residual 

Benefit, 

i'iS'i-S'Ojj'ig 

Conditions- 

. • ■ r\ jj.i ■?- a v 4 . ■ 

:502Bfer73.0Q”-Yse.r 

Matadero 

0 

0 

0 

0 

0 

Saratoga 

$11,000 

$11,000. 

0 

■ 0 

0 

Perm.:, rente 

8,000 


y '•** , V\>0 

• $ 8,000 

yj-b ^ O 'J 

CaLaE.'.nas 

6,000 

1 

“i r~. /*• <-* 

, 

s, 000 

6,000 

v> W s> 

San Tomas 
Aquinas 

.3,000 

3,000 

• 0 

0 

0 

Adobe 

7,000 

1,000 

’ 6,000 

8,000 

10,000 

Barron 

4,000 

1,000 

3,000 

; ' 4,000 

5,000 

Stevens 

36,000 

18,000 

18,000 

; 23 , 000 . 

'• 29.000 

Total 

. $75,000 

$37,000 

$ 38,000 

$ 49,000 

1 

$ 62,000 


F 

■' 

? 


\ 


t 




PROJECT BENEFITS, ADJACENT 

STREAMS CHANNEL' HONKS 

ONE ..PE.CEN.T... FT. "6 OB 

PROTECTION 

(December Xst>7 

Prices i 


I 

■ Stream 

Existing 

Damage 

Residual 

Damage 

■Benefit, 
Existing 
.. Conditions 

i 0 - 1 0 <, .L' i——■ j 

Conditions i 

50-Year 100-Year 

! Matadero 

0 

0 

0 

0 

0 

! 

Saratoga 

$11,000 

$ 3,000 

$ 8,000 

' $10,000 

■ i 

$13,000 j 

Permanente 

0 r>r\r\ 

X, Ov/U 

« 

7, COO 

9,000 


Calabazas 

, 6,ooo 

0 

' 6,oco 

■. , 8,000 

10,000 I 

San Tomas 
Aquinas 

3,000 

0 

3,000 

4,000 

5,000 | 

Adobe 

7,000 

0 

7,000 

9,000 

f 

11,000 { 

Barron 

4,000 

0 

4,000 

’ 5,000 

6,000 1 

1 

Stevens 

36,000 

10,000 

26,000 

’ 34,000 

42.000 j 

Total 

• $ 75,000 

$ 14,000 

: $61,000 

$ 79,000 

$98,000 | 
1 


TABLE £-17 




PROJECT BENEFITS, ADJACENT S TREAM S CKA EITEL WORKS 
STANDARD PROJECT FLOOD PROTECTION 



(December 196? Pi' 

.cel;) 



Stream 

Existing 

Damage 

Residual 

Damage 

Benefit, 
Existing 
' .Conditions 

Benefit,_ Future 
Conditions i 

50-Year" ' 100-Year . 

Matadero 

0 

0 

0 

0 • 

° ! 

Saratoga 

$11,000 

' 0 

$11,000 

$i4,ooo 

$ 18,000 | 


8 s ooo 

0 

&>Q0d 

10,000 

:~3.,Qoo | 

CcU-uDaZuS 

6,000 

• • 0 

6,000 

, 8,000 

10,000 

San Tomas 
Aquinas 

3,000 

o 

: 3,000 

4,000 

5,000 j 

[ 

Adobe 

7,000 

1 0 

7,000 

9,000 

! 

■ 11,000 j 

Barron 

4,000 

i 0 

1 

4,000 

5,000 

. ■ 1 

6,000 | 

Stevens 

36,000 

0 

36,000 

47 ..000 

! 

58,. 000 1 

Total 

$75,000 

0 

$75,000 

■ $97,000 

$121,000 | 

i 

1 

_1 
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REPORT 0? SURVEY 
OR 

GUADALUPE RIVER ADD ADJACENT STREAKS 
FOR 

FLOOD CONTROL AND ALLIED PURPOSES 

SANTA CI^RA AND ALAMEDA COUNTIES . 

• CALIFORNIA 

V APPENDIX C „ 

ESTIMATES OF COSTS AND ANNUAL CHARGES 
• : INTRODUCTION ' 

C-l. PURPOSE ■ ' ^ ' 

The purpose of this appendix is to present the itemized estimates 
of costs and annual charges for the Investigated plena of improvement 

i 

presented in the min revert. 

C-2. SCOPE 

The Investigated plena considered' for flood control of the 
Guadalupe River and Coyote Creek consisted of levees and channel 
improvement to provide protection in each case against standard 
project flood discharge. Specifics of each plan of improvement 
are given in the main report. This appendix gives details of 
estimated first costs and estimated annual charges for 

these two major streams. The minor adjacent streams were found 

i 1 ^ 

economically infeasible for improvement at a preliminary stage of 

i • 

the study. Therefore no presentation of minor streams cost is in¬ 
cluded in this appendix. 
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DESIGN CRITERIA 


C-3. 

Criteria and data for hydraulic design of improvements considered 
are presented in Appendix A, Hydrology and Hydraulics Astlyeis. 

C-4. DESCRIPTION OF IMPROVEMENTS CONSIDERED ... 

For the Guadalupe River the considered improvements would consist ' 
of a trapezoidal channel with levees and concrete lined drop structures 
from the mouth of the river, to 'Interstate- Highway 2£0, a rectangular 'con¬ 
crete channel uo West Alma Ave. a trapezoidal earth channel wit;., 

riprapped sides to Branham Avenue. The overall length of improved charnel 
would he about 18 miles. Details of the plan.of improvement for Guadalupe 
River are shown on Plate k-$. Los Gatos Creek improvements which are an 
integral part of the Guadalupe River plan of improvement, were considered 
from its confluence with Guadalupe River for a distance of about two. 
miles. The improvements, which are shown in detail on Plate A-10, would 
consist of about one.'mile of rectangular concrete channel in the lower 
half and trapezoidal;earth channel with riprapped sides for the remaining 
length. For Coyote Creek the considered improvements would consist of a 
trapezoidal .earth channel with riprapped sides and levees on both'sides 
of the creek for a distance of about 11 miles, and a rectangular concrete 
channel for a distance of approximately 3 miles. Pertinent details are 
shown on Plate A-11. 

-- --- ' . 

ESTIMATED FIRST. COST 
C-5. EASES OF COST ESTIMATE 

Cost estimates presented in this report are considered adequate 
for project analysis and are based on December 1967 price levels. 
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All estimates include allowance for contingencies, engineering, design, 
supervision and administration in accordance with criteria specified in¬ 
applicable engineering, manuals. Adopted unit prices are based on: (a) 
bid prices for similar type work, adjusted to reflect local conditions; 
(b) information received from local suppliers of construction materials; 
and, (c) estimated costs developed by analysis of equipment, material and 


labor components required for construction. Heal estate costs were based 

on the average value of lend -over tho iemg-ih of the considered''imp:, w-w.on 

C-6. DETAILED COST ESTIMATES 0? CONSIDERED IMPROVEMENTS 


, The estimated first cost of considered improvements for the 

i 

Guadalupe River is $42,000,000 of, which the Federal cost is $33; 000,000 

and the non-Federal cost is $9,000,000.. The estimated first cost of „ 

the considered improvements for Coyote Creek is $35;000,000 of which 
the Federal cost is $25,000,000 and the non-Federal cost is $10,000,000. 
Details of the estimated cost are given- in the following Tables C-l and 
C-2, respectively.' 
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TABLE C-l 

COST ESTIMATE 

GUADALUPE RIVER AND LOS GATOS 

CREEK' 



j Item 

! No. 

Item 

i 

Quantity Unit 

Unit 

Price 

Subtotal 

Total 


FEDERAL COST 


■j Channels, Conduits and Levees’ 





1. Diversion & control of water 1 

Job 

L.S. 

$ -90,00,; 


. J 2. Clearing & grubbing 

350 

'Acres $500.00 

175,000 


1 3* Stripping to waste 

11.4, 000 

C . Y . 

-55 

. 62,700 


4. Excavation common 

3,388,COO 

C.Y. 

.90 

3,049,200 


5. Dredge to waste 

4,128,000 

C.Y. 

.80 

3,302,400. 

\ ' • 

6. Embankment' 





\ ' 

] (a) Levee 

1,583,000’. 

: C.Y. 

’ -35 

554,100 

' \ 

(b) Retaining dike 

480,000 . 

C.Y. 

.30 

,144,000 


,1 . 7* Structural backfill 

144,000 

C.Y. 

2.25 

324,000 

'* 

* . 8. Surplus material, spoil 

442, 000' 

' C.Y. 

, .30 

132,600 

1 

A \ 9* Derrick stone 

850 

Ton ■ 

. .9.25 

7,900 

, l 

10> Rip ra p 

661,000 

Ten 

7-oo 

4,-627,00c 

1 • 

11. Filter material 

432,000 

Ton 

3-75 

1,620,000 


j 12. Concrete , • 






] (a) Walls & footings _ 

36,000 '■ 

C.Y. 

60.00 ■ 

■ 2,160,000 


i (b) Slab 

131,000 

C.Y. 

32.00 

. .4,192,000 

• * 

I ! 

■| 13. Reinforcing steel 

8/350 

-' Ton 

' 300.00 

2,505,000 

|l ' 

I 14. Drain 6" CMP 

36,000 

L.F. 

2.90 

104,4oo 

. ! ■ 

j 15. Flap Gates 6” 

183 

•• Each 

125.00 

22,900 

' ! l 

16. Manholes 

36. 

Each 

500,00 

18,000 

1 

.■ 17. Fence 6" chain link 

36,000: 

L.F; 

2,00 

72,000 

. . 

18. SPCo. Trestle 





i 

j • Station 212+ Single track 

425 . 

n. F . 

210.00 

89, 300, 


19. SPCo. Trestle 






] Station 625± 4 tracks 

■■■ 105 

L.F. 

1,050.00 

110,300 

i 

■]20. SPCo. Trestle' 





. 1 

| Station 717+ Single track 

80 

•L.F. 

210.00 

16,800 

| 

21. WPHR Trestle . 





1 

Station 757+ Single track 

7° 

L.F. 

210.00 

.. 14,700 • 

• j 

Subtotal 





1 

Contingencies 




4,605,700 

i 

Total, Federal construction cost 




h>2c ; wG j Cv^' 

Engineering and Design 





. 000.; CvG 

Supervision and Administration 




d } Uw * b. V. 

— / Federal Project first cost 





vPOOj GUu* '-•wo 


-d- 

1 

• 0 







TABLE C-l (Continued) 


Item 

No . Item 

Quantity 

Unit 

Unit 

Price Subtotal • Total: 


NOW-FEDERAL COST . 

! 


j 

' • i 

A. 

Lands, Easements and Rights- 

■ of-way 



1. 

Lands &. improvements' 



. $ 6 , 000,000 


Contingencies 



300,000 


Cost of -acquisition 



■ 300,000 


Total, lands, etc. 

. ✓ 


$ 6 , 600,000 

B. 

Bridges 




1. 

Willow Glen Way Bridge, 





Station 772±_ 2 lanes 

170 

L.F. 

$ 1 , 190.00 $ 202,300 

2 . 

'Curtner Ave. Bridge, Reach 

2 




Station 819 + 4 lanes 

160 

L.F. 

1 , 890.00 . 302,400 

3. 

Private Rd & Bridge,.' 





Station 859± Single lane 

145 

'L.F. 

1 , 190.00 ./ 172,600 

4. 

Hillsdale Ave. Bridge, 



' 


Station 880+ 2 lanes 

.170 . 

L.F. 

1 , 190.00 202,300 

5- 

Sueval Dr. Bridge, 





Station 890 * 2 lanes 

145 

L 6 }} « 

1 , 190.00 172,600 

6 .. 

Crossing Bridge, 





Station 903± 2 lanes• 

150 ' 

L.F. 

1 , 190.00 178,500 

7. 

Bryan Ave. Bridge, _ -- 





Station 91^++ 2 lanes 

150 

L.F. 

1 , 190.00 178,500 

8 . 

Branham"Ave. Bridge, 





Station 935 + 4 lanes 

140 

L.F. 

1 , 890.00 


EwTht-otol 

■' ' • 

<• 



Contingencies 



326/^00 


Subtotal, bridges 

Engineering & Design, Supervision & Adninisti 
Total, bridges 

Total, non-Federai project cost 
TOTAL, PROJECT FIRST COST. 


it ion 


$2,000,000 

400,000 

$2,400,000 


$ 9 ; ooc,coo 

$42,000,000 
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TABLE C-2 ■ 

COST ESTIMATE 
COYOTE creek; 

' , i 


Item Unit • i 

Wo, _ item _ Quantity Unit Price Subtotal Total 

FEDERAL COST • ••• • . M 


Channels, Conduits and Levees - 


1. 

Clearing & grubbing 

450 

Acres $500.00' 

^ 225^ 000 

2. 

Stripping to waste 

372,000 

C.Y. 

.55 

204,600 

3 - 

4 . 

Excavation 

Embankment 

5,990,000 

C.Y. 

.90 

5,391,00c 


(a) Levee 

Waste disposal (2 miles) 
Structural backfill - 

763,000 

'C.Y. 

.35 

• .. 267,100 

5- 

6. 

4 ,.840,000 

C.Y*. 

• 30 

1,452, 0.00 

;! 

?! 

compacted 

553,000 

C.Y. 

2.25, 

1,244,300 

Bedding material 

. 189,000: 

Ton 

4,25 

803,300 

8. 

Riprap 12" rock 

■ 420,000. 

Ton 

7.00 

2,940,000. 

9- 

Filter material 

104,000 

Ton. 

3-75 

390,000 

10. 

Drains 6" CPI? preforated 

39,000 

'L.F. 

2.90 

113,100 

11. 

6" flan gates 

100 

Each 

125.00 

12,500 

12. 

Concrete 

62,000 

C.Y. 

50.00 

3,100,000 

13. 

Reinforcing steel ' 

3,100 

Ton 

300.00 

930,000 

Ik. 

Road Gravel 

..17,000' 

Ton 

4.50 

76,500 

15. 

Western Pacific Railroad S 

-1 Br. 120 

L.F. 

210.CO 

: 2p, 20.0 

16. 

Southern Pacific Railroad 
SkiteotoX 

Contingencies 

Br. 29O, 

L.F. 

210.00 

60,900 

5 ^ s'-"* 

3,764, 500 


Total, Federal construction cost - _■ .$21,000, COC 
Engineering and Design 2,500,COC 
Supervision and Administration 1,500 .COC 

FEDERAL PROJECT FIRST COST- ‘. ■ $2 p,CC 0 , 0 CC 
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TAILS C-2 (Cci'itinuec; 


.item C 

No. _ Item _._ Quantity Unit Price ■ Subtotal _ Tota l 

114 . 

mN-FEDERAL COST 


A. Lands, easements and rights-of-way 


1. 

Lands & improvements 




$ 4 , 000,000 


Contingencies 




■ 200,000 


Cost of acquisition 




200,000 


Total, lands, etc. ''' 




$ 4 , 400,000 

B. 

XjV j. C G r GpJ-ci C Ci*l t: 7TC 



i 


1 

u- t 

Keyes St. 2 lane 34 ! vide 

115 

L.F. 

$1,190.00 

$ '136,900 

2. 

E. William St. 2 lane 34 ' wide 

150 

L.F. 

1,1.90.00 

178,500 

3 » 

E. San Antono 2 lane 34 ’ wide 

200 

L-.F. 

1 , 190.00 

■238,000 

4 . 

E. Santa Clara 2 lane 34 * wide- 

i6o' 

L.F. 

1,190.00 

190, 4 co 

5 - 

Julian St. 2 lane 34 * vide 

190 

L.F. 

1,190.00 

22S,100 

6. 

Kabury Rd. 2 lane 34 ' wide 

330 ■ 

L.F. 

1,190.00. 

392,700 

7 - 

Berryessa Rd. 2 lane 34 ' wide 

265 

L.F. 

1,190.00’ 

315,400 

8. 

Oakland Rd. 2 lane 34 * vide 

295 

ij • F* 

1,190.00 

351,100 

9 - 

Brokaw Rd. 2 lane 34 ' wide 

290 

L.F. 

1,190.00 

345,100 

10 . 

Trimble Rd. 2 lane 34 ' vide 

300 

L.F. 

. 1,190.00 

■3579000 

11 . 

Alviso-Milpitas 2 lane 34 'wide 

536 • 

L.F. 

1,190.00 

636,600 

12 . 

Dixon Rd. 2 lane 3 V vide 

544 

L.F. 

1,190.00 

6 - 7,400 


w’Cji 




uiJ^S 2 W V/ S J 


Contingencies 

• 



781,000 


Subtotal, bridge replacement $ 4 , 800,000 

Engineering & Design, Supervision & Administration 800,000 

Total, bridge replacement , • • $ 5 , 600,000 

Total, non-Federal project cost __-_-— $ 1 Q, qgq ; CCC 

TOTAL, PROJECT FIRST COST ' .$ 35 , 000,000 
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ESTIMATES OF ANNUAL CHARGES • 

C- 7 . INTEREST RATE ■ : ;r ' 

The 3 - 1/4 percent rate of interest for both Federal and non-, 
Federal financing, used in this report is based upon the average 
rate of interest-bearing securities of the United States at the. 

present tine and is in accordance with the advice from the-U.-S-.-- 

Bureau of the Budget. 

C- 8 . INITIAL IRVESTlCh,! ' ' 

Estimated initial investments for both the Guadalupe River 
and for Coyote Creels considered improvements are presented in the. 
following tabulation: 


Item 


Investment 


FEDERAL 

t 

Total, Federal investment 

EOF-FEDERAL 

Lands and easements 
Bridges 


Guadalupe 
■ 'River 


■ $33,COO, 000 


6,6oo,ooo 

2 , 400,000 


Coyote 
Creek ; 


$25,000,000 


4,400,000 
5 ,oCQ ,000 


$ 9,000,000 
$ 42 , 000,000 


$10,000,000 
$ 35 , 000 , 000 


Total, non-Federal investment 
TOTAL, PROJECT IEVESTFSET 
C- 9 . ANNUAL INTEREST AMD AMORTIZATION CHARGES 

The computation of annual interest ana amortization charges 
for the.considered improvements for the Quad aluoe River and Coyote 
Creek based on a rate of interest 3 - 1/4 o^peent compounded annually 
and an economic life of 100 years, is given in the following tabulation: 


C-b 


i 



Item 


Investment 


Annual 


Annual Factor 


;ou rt 


GUADALUPE RIVER 

FEDERAL i v 

Interst and 

Amortization $33,000,000 0.03338 $1,100,000 

KOH-FEDERAL 

Interest and . 

Amortization $ 9,000,000 0.03333 ' . $ 300,000 

TOTAL 

Project Annual interest and amortization’charges .$1,400,00- 

COYOTE CREEK ’ 

FEDERAL 

Interest and 

Amortization $25,000,000 0.03338 $ 900,000 

NOR-FEDERAL 
Interest and 

Amortization $10,000,000 0.03388 $ 300,000 

TOTAL 

Project Annual interest, and amortization charges $1,200,000 

C-10. ANNUAL MAINTENANCE, OPERATION AKD 'EEPIACEKEET CHARGES ' 

Annual maintenance and operation costs are Eased on percentages 
of the first cost of the considered improvements. The percentages are 
based on experience gained on similar type improvements constructed by 
the Corps of Engineers. The resulting annual maintenance, operation 
and replacement charges would then be as' follows: 

Guadalupe River , $300,000 

Coyote Creek $200,000 
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c-ll. SUMMARY OF ANNUAL CHARGES 

Economic annual charges for Guadalupe River improvements con¬ 
sidered total $1,700,000, and for Coyote Creek $1,400,000 comprised 
of the following items: 

Item Annual Charges 

GUADALUPE RIVER COYOTE CREEK 

FEDERAL , 


T' * 

sv .. . 

Amortization 


NON-FEDERAL 


$1,100,oop 


$ 900,000 


\-f ■ 
\ 


Interest ana 
Amortization 

Maintenance, operation 
and replacement 

TOTAL NON-FEDERAL 

TOTAL PROJECT 


300,000 . 

$ 300,000 
$ 600,000 
$1,7QO, 000 


$ 300,000 

$ 200,000 
$ 500,000 
$1,400,000 
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